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HE illustration above is a graphic conception of 

the atomic structure of chlorine. The nucleus 
and its planetary electrons are shown in a relationship 
suggesting the origin of the chemical and physical 
properties peculiar to this interesting element. The 
complex mass relationships and forces are so balanced 
in the chlorine atom as to produce one of mankind’s 


useful chemical servants. 


Chlorine is a potent ally in both war and peace. 


Most of the million plus tons per year now being 


produced are earmarked for essential wartime and 


essential civilian uses. When victory comes, chlorine 


will again take up its many full-time roles in wide 
commercial application. 


Among the nation’s largest producers of chlorine 
are the Wyandotte, Michigan, and Tacoma, Washing- 
ton, plants of the Pennsylvania Salt Manufacturing 
Company. It was from the Wyandotte plant that Penn 
Salt shipped America’s first commercial quantity of 


liquid chlorine in 1909. 


Wartime production of chlorine at Penn Salt has 
been a stimulus and an inspiration to our engineers 
to plan even wider usefulness for this important chemi- 
cal servant, when peace returns. 


PENNSYLVANIA SALT 





x EMCO Sewage Gas Meters 
¥ PITTSBURGH Hot and Cold Water Meters 
NORDSTROM Lubricated Plug Valves 
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EWAGE treatment and disposal practice has 

made tremendous strides during the past 
decade. The sewage plants erected during this 
era, and those projected, will function with the 
highest degree of efficiency and dependability 
through the foresight of their designers in the 
careful selection of all equipment. They will 
have a favorable effect on the health and well- 
being of large and small population centers 
alike for many years to come. 

We are proud of the fact that our meters 
and valves have been specified for use in the 
majority of the largest sewage treatment plants 
that have been erected. 


Indiana 


Marion 


™, | 


PITTSBURGH EQUITABLE METER 


MERCO NORDSTROM VALVE COMPANY 
ert Main Offices, Pittsburgh, Pa 


NATIONAL METER DIVISION, Brooklyn 


OAKLAND 


CHICAGO 
BOSTON 


Volume 90. Number 3. 
25ce. Subscription rate, United States, $2.00 


Accuracy in measurement and control is 
important to the efficient operation of any size 
plant. EMCO Sewage Gas Meters can be relied 
upon for the accurate measurement of all gas 
generated during sludge digestion which is used 
as a source of heat and power. Pittsburgh Hot 
and Cold Water Meters will definitely determine 
the cost of the large quantity of water consumed 
in and about the plant. Nordstrom Valves, 
due to their leak resistance, corrosion-proof 
construction, and easy, positive operation, 
provide absolute control and assure the most 
satisfactory service on all lines: in sewage 
treatment plants. 
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DIFFUSER 
NE 


PLATES 


Diffuser plates are clogging much faster than 
formerly, report operators of many sewage treat- 
ment plants; they blame it on increased industrial 
waste. Where plates are mounted in Alcoa Alumi- 
num diffuser plate holders, clogged plates are easily 
removed for cleaning and then put back in place. 

Soaking these plates in an acid solution has 
heretofore been considered satisfactory for restor- 
ing their permeability. But Cleveland’s Easterly 
plant wasn’t satisfied, so they started gauging 
the efficiency of plates cleaned various solu- 
tions. They found which solution gives best re- 


eecoal 


sults, and they also discovered this— 

Flushing plates with air and water under pres- 
sure, when they're taken from the acid bath, 
clears out the pores and restores them to nearly 
100% efficiency. The machine you see in the above 
photograph was built for this purpose, and it’s 
at work constantly, keeping diffuser plates and 
the plant, incidentally, up to top efficiency. 

Other plants, in which Alcoa Aluminum diffuser 
plate holders are installed, can also employ this 
same procedure profitably. ALUMINUM COMPANY 
or America, 1955 Gulf Building, Pittsburgh, Pa. 


ALCOAY 
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You may know us as America’s largest pro- 
ducer of cast iron pipe but not be aware that 
we have exceptional facilities to cast and com- 
pletely machine special castings in accordance 
with engineers’ designs and specifications. 
Many of them, now — machine tool, marine 
engine and dry dock castings—are being made 
for the furtherance of the war effort. Our spe- 


cial castings foundries, and a specialized plant 


Pipe founders plus 


for the manufacture of fittings, are equipped 
to meet unusual industrial requirements, par- 
ticularly in the process industries, as well as in 
the water supply, gas and sewerage fields. Our 
technical and laboratory staffs are experienced 
and resourceful. We invite you to take up with 
us any problems you may have in connection 
with the design of pipe, fittings or special 


castings for present or post-war requirements. 





A special castings foundry at one of our plants, drawn by Hugh Ferriss. 


UNITED STATES Prive & Founpry Co. 


General Offices: Burlington, New Jersey. Plants and Sales Offices throughoui the U. S. A. 





Future-thinking engineers will be interested in this 
airport drainage story: Engineering integrity de- 
manded a pipe with safe strength to handle heavy 
loads. Since the port was to continue in use after 
the war, economy dictated that the system be as 
durable as possible. Designers solved the problem 
with Asbestos-Bonded Paved Pipe. 

The flexible corrugated metal design of ARMCO 
Pipe prevents breakage; and band couplers make 
for strong, tight joints. Longer lengths and fewer 
joints mean lower installation costs. Cradling is un- 
necessary. Corrosion is shackled by a full bituminous 
coating tightly bonded to the base metal. A thick 
bituminous pavement checks erosion—makes the 
bottom last as long as the top. 

It will pay you well to keep Asbestos-Bonded 
ArMcO Sewer Pipe in mind for post-war projects 
even though you may not be able to get it for im- 
mediate construction. After the war it again will be 
available to help solve your toughest sewer problems. 
Armco Drainage Products Assn.. Middletown, O. 


ASBESTOS-BONDED 
ARMCO SEWER PIPE 
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TIGHT JOINTS days sooner 
with this Sulphur-Thiokol Base Compound 


‘Rabe TIME is more precious than ever before. In water line 
construction it can be conserved by faster laying and speedier clearing up. 
Because Tegul-MINERALEAD’s sulphur base includes THIOKOL (syn- 
thetic rubber), joints made with this compound show much less initial leak- 


age and perfectly tight joints are obtained in a much shorter period of time. 


To these important facts, add that 
Tegul-MINERALEAD, in the form 
of 10 Ib. ingots, is more easily han- 


_ dled, needs no skilled labor, caulk- 


ing or deep bell holes; is impervious 
alike to water and to composition 
changes (which occur in some com- 
pounds due to “shaking down” in 
transit from factory to job) ; weighs 


= only one-fifth as much as lead—and 
‘. goes three times as far; melts with- 


1. Heavy Railroad traffic 
below, heavy highway 
traffic above, twenty-four 
hours a day. Years of 
this heavy vibration has 
not bothered the Tegul- 
MINERALEAD jointing. 


2. 36° F. is too low a temperature at which to work 
some jointing compounds. Tegul-MINERALEAD 
works perfectly, even at this low temperature. 


3. Pipe diameters don't trouble Tegul- 
MINERALEAD. This compound takes them in its 
stride from 6” and less to 48” and more. 


out sediment and pours and sets 
quickly, materially reducing labor 


= costs. 


More FIGHT in Every Joint 


Add further that joints made with 
Tegul-MINERALEAD have much 
higher resistance to mechanical 


- shock and vibration, and stand up 


under conditions that destroy lead 
—and that this is the only practical 
compound for lines carrying hot 
water, or subject to alternately high 


and low temperatures. 

The sum total of these Tegul- 
MINERALEAD advantages is a 
definite 


Saving in TIME, TROUBLE and $ & ¢ 


that you can hardly afford to over- 
look when you plan the laying of 
bell and spigot lines. 

Tegul-MINERALEAD is avail- 
able quickly from conveniently 
located distributing points. 

For more information about this 
better jointing compound, address 
our branch office nearest you. For 
technical literature, write our head 
office here at Mertztown, Penn. 


MINERALEAD}| 





~The ATIAS 


Mertztown 


PAL 
Pennsylvania 





* ATLANTA, Ga. 610 Red Rock Building 
*CHICAGO, Ill. 333 No. Michigan Ave. 
*DALLAS, Tex. 3921 Purdue Street 
*DETROIT, Mich. 2970 W. Grand Blvd. 





*DENVER, Colorado, 1921 Blake Street 
*HONOLULU, Howaii, U.S.A. 


The ATLAS MINERAL Products Compan 
REDWOOD CITY, California 


*KANSAS CITY, Kan. 1913 Tauromee Ave. 
NEW YORK CITY, 280 Madison Ave. 
PITTSBURGH, Pa. (10) 4656 Old Boston Rd. 

RONTO, Ont., McRae Engineering 
Bie Equipment, Ltd. 11 King St., West 


y of California 





*LOS ANGELES, Cal., 817 Yale Street 
*SEATTLE, Wash., H. D. Fowler Company 
558 First Avenue, South 


*Stocks carried at these points 


VICTORY EFFORT CALLS FOR CONSERVATION OF LEAD, A STRATEGIC WAR META! 
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MAKES MONEY FOR AURORA, 
ILLINOIS SANITARY DISTRICT 


THE PLANT consists of two Climax R61, 75-hp. Sewage Gas 
Engines driving two 8 M.G.D. pumps, and two Climax R41, 
50-hp. Engines direct connected to Electric Machinery Mfg. 
Co., 44 KVA, 30 KW, AC generators. 69 months operation of 
pump engines and 15 months operation of generating sets 
earned Aurora a net profit of $25,135.85 on a total investment 
of $18,321.78. 


METHOD OF OPERATION—The generating sets are ar- 


= 
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ranged for parallel operation with automatic speed synchron- 
ization. Either unit is capable of carrying the normal load of 
the entire plant continuously. In practice, one engine is run for 
seven days continuously (24 hrs. a day) every other week. 
During this time one engine carries the normal full load. 


The weekly change-over is made in the following manner. 
The idle engine is started by compressed air and brought up 
to rated speed. Then it is paralleled automatically with the 
engine under load. When the speed of both engines is perfectly 
synchronized, the load is transferred through a control switch, 
and power delivery is continued without loss or interruption. 
The engine formerly operated is then 
shut down. 


In emergencies—flooding of roads, 
streets, etc., or other conditions cre- 
ating excess load—both engines are 
operated in parallel, and furnish 
power for the two 8 M.G.D. pumps. 


WRITE for information. Let Climax 
Engines and Generating Sets reduce 
your operating costs, end power! 
bills, and put you “on your own” 
at a profit. Address Department K. 


Climax 


Ensineering Company 


GENERAL OFFICES & FACTORY 


CLINTON, IOWA 


MEGIONAL OF FICE: DALLAS, TEXAS 
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Paes many municipalities, Jackson, Mississippi, 

is utilizing two Horton elevated tanks to pro- 
vide adequate water pressure, dependable fire 
protection and reduce operating costs. One of the 
units—a 500,000-gal. radial-cone bottom elevated 
tank is shown above and the original 500,000-gal. 
unit is shown at the right. 


The first tank was located in the western section 
of the city to provide gravity pressure in that area. 
It is filled at off-peak periods and provides pres- 
sure that does not fall below 50 lbs. Formerly 
pressure in that area ranged from 55 to 30 lbs. per 
sq. in. The second unit was installed in the north- 
ern portion of the Jackson waterworks system. It, 
too, is filled at off-peak periods and, in addition to 
maintaining uniform pressures throughout the 
district, also relieves the main pumping station of 
some of the heavy load. 
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Plants at BIRMINGHAM, CHICAGO, and GREENVILLE, PA. In Canada: HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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I’S blue Monday with a vengeance 
I for this lady. No woman will take 
damage to her treasured fabrics with- 
out giving the water company an 
earful. And what will you tel! her? 
Nothing vou can say will restore the 


HERE'S THE CULPRIT. Corrosion in the pipe 
lines causes ‘red water”... and in this case 
it riddled the pipe in about six months. Calgon 
treatment controls corrosion, preventing “red 
water.” 
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HAGAN 
HALL 
BUROMIN 
CALGON 


whiteness to her fine linens. 

But you can give her some hope 
that “red water” will soon be a thing 
of the past. In fact, hundreds of 
cities have already eliminated this 
nuisance with simple Calgon treat- 
ment. 

Here’s how it works. “Red water” 
is usually caused by corrosion from 
soft water or by precipitation of dis- 
solved iron from well water. Calgon 
controls both kinds. 

A treatment of 1 to 5 ppm. Calgon 
maintains a thin protective film over 
pipe metal and metal oxides through- 
out the system. This reduces the at- 
tack of oxygen so effectively that 
corrosion ceases to be a serious prob- 
lem and “red water” is eliminated. 

“Red water” from wells contain- 
ing dissolved iron can be eliminated 
with similar treatment. In this case, 
however, Calgon prevents the pre- 
cipitation of dissolved iron so that 
no heavy accumulations occur. “Red 


water” doesn’t get a chance to form. 
This eliminates the need for expen- 
sive iron removal equipment. 
Calgon treatment can be started 
immediately. The cost is extremely 
low. The only apparatus needed is 
a device to assure correct feeding. 
Write for samples and complete in- 
formation which also shows how 
Calgon* prevents seale and stabilizes 
water after lime-soda softening. 


CALGON SOLVES 4 WATER 
WORKS PROBLEMS 


Prevention of scale from hard, high-bicarbonote 
] waters. Calgon, added at the plant, prevents scale 

formation in mains, meters and hot-water heaters, 
throughout the system 

Cerrosion control — Calgon forms a thin protec 
2 tive film on metals and metal oxides at pH valves 

of 5.0 and higher. This reduces the attack of oxy- 
gen to such an extent that corrosion ceases to be ¢ 
problem. 

Prevention of “red water” — Calgon prevents the 

precipitation of dissolved iron. Thus “red water,” 

either from iron initially present in well water, or 
from corrosion, can be eliminated. 

Stabilization of water following lime or lime-sode 

softening. Calgon's ability to prevent precipite- 

tion of calcium carbonate stabilizes water to the 
ends of the system. 


*Calgon is the registered trade-mark of Calgon, Inc. for its glassy sodium phosphate products. 


Lote | 


A SUBSIDIARY OF 
HAGAN CORPORATION 


gon, inc. 


HAGAN BUILDING 
PITTSBURGH PA 
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You can do something about tomorrow- 


RIGHT Now, VICTORY COMEs FIRST. America is in the middle of the 
biggest job it ever tackled—the job of winning a war. And it’s full 


time work. 


But, remember, there’s a tomorrow coming—a tomorrow of peace- 
time rebuilding for a world that has long been denied many things 
that are essential to normal living. There’s hardly a community 
that will not be affected. New homes—new industries—new de- 
mands on municipal service. Equipment for water conditioning 
and sewage treatment, though perhaps adequate for today, may 
be severely taxed by the needs of tomorrow. And the time to plan 


for these demands is today. 


In anticipating your needs for replacement of equipment or expan- 
sion of your facilities, consult Graver. Hundreds of installations 
in municipalities all over the country attest to the exceptional 
efficiency and economy of Graver equipment. Our engineers will 
gladly advise with you on any specific problem of water condition- 
ing or sewage treatment, and they're backed by years of experience 


in this highly specialized work. 


Write Graver—today. There’s no obligation. 


GRAVER TANK & MFG. (0.[NC. 


YORK 
EAST CHICAGO, IND TULSA 


-ABLE ADDRESS — GRATANK 








NEW 
CATASAUQUA, PA 
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NOW AT SOLDIER CITY 
SOFT WATER 
BY PERMUTIT 


After the war, your city, too, can enjoy 
good water—plan it now! Camps are like 
good-sized cities—they need good water. 
Permutit* equipment is helping to supply 
many of them with soft, clear, iron-free 
water for post hospitals, laundries, kitch- 
ens, swimming pools, power plants—as well 
as for general community use. 
That’s why Permutit cannot now supply 
installations for your city. But when Vic- 
tory is won, Permutit equipment—more 
practical and economical than ever—will 
be available for every municipality. Pre- 
pare now for this public improvement in 
your community. Just drop a line to The 
Permutit Company, Dept. G1, 330 West 
12nd St., New York, N. Y. In Canada: 
Permutit Company of Canada, Ltd... Mon- Pp E RK Mi U T | T 
treal .. Toronto . . Winnipeg . . Calgary. 


*Trademark Reg. U. S. Pat. Off 


Water Main Cleaning is a Job for Specialist 1 


Looks easy, doesn’t it? But you’ve got to know how 
and you've got to have just the right tools. Each job 
is different. None of 'em are too tough for us because 
our exclusive methods and specials tools are the re- 
sult of years of specialized experience in this field. 


FLEXIBLE UNDERGROUND PIPE-CLEANING CO. 


9059 Venice Boulevard, Los Angeles, Calif. 


401 BROADWAY, NEW YORK @ 1624 HARMON PLACE, MINNEAPOLIS e PICKWICK BLDG., KANSAS CITY 
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THE LUDLOW VALVE MFG. CO., INC. 
TROY, N- Y. 


UDLOW 


~ VALVES~> HYDRAN 


SINCE 1866 
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GAY GOWNS AND PUBLIC HEALTH 


HOOKER 


FERRIC CHLORIDE 
SOLUTION | 


The same Ferric Chloride on which you rely in your sew- | 
age treatment, serves also as a mordant in dyeing and | 
printing textiles. In both cases it is important for the | 
buyer to know that the quality and uniforniity of the | 
product are carefully guarded by the producer, as they are | 
here at HOOKER. On these specifications you can rely 


at all times: 


HOOKER SPECIFICATIONS 
FERRIC CHLORIDE SOLUTION | 





Description: Dark, orange-red colored sirupy liquid. 
FeCl 40°%, minimum—50%, maximum 

FeCl. 0.20°%, maximum 

Shipped in 13 gal. carboys containing 

150 Ibs., and in tank cars. 











Other HOOKER Chemicals for 
water works and sewerage use 
include Caustic Soda and Liquid 
Chlorine. 


HOOKER ELECTROCHEMICAL 
COMPANY 


Niagara Falls, N. Y. 
New York, N. Y. 


Tacoma, Wash. 
Wilmington, Calif. 
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HOOKER CHEMICALS 


@3e76 | 
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THE ACCELO-FILTER 


“SAVE PIPING AND PUMPING COSTS 
OBTAIN HIGHER EFFICIENCY WITH 
DIRECT RECIRCULATION IN THE 


ACCELO-FILTER 









Activators Distributors 
Clarifiers Griductors 
Digesters Samplers 


WRITE FOR BULLETIN 2415 





FORMERLY 
INTERNATIONAL FILTER Cc 


325 W. 25th PLACE, CHICAGO. iL 




















QUICK — ECONOMICAL — EFFECTIVE 


repairs of broken pipe can be made with Doublex 
Simplex Split Sleeves. Attractively priced. All 








sizes—2 inches through 36 inches. Makes a 
good tapping sleeve, too. 
“Peevish Pete” AMERICAN 
the Pipe Peddler CAST IRON PIPE 
Says: 
4 COMPANY 


“Il can’t get around as 
often as I'd like to, 
but am still making 
special efforts to meet 
special problems and 
can make some trip3. 
Send me a postcard.” 





BIRMINGHAM, ALABAMA 


Dallas Houston El Paso 

Pittsburgh Kansas City Chicago 

Minneapolis New York City 

Cleveland Los Angeles 
San Francisco 

































® Conservation at home is a vital factor 
in the supply of our armed forces. During 
the past two years, hundreds of miles of 
sturdy, long-lasting Lock Joint pipelines 
have been built to supply vital war proj- 
ects, yet in the very construction of these 
lines, more than 80,000 tons of ferrous 


metals have been conserved for the war 





effort —enough tonnage to build more than 


3,000 medium tanks, 


ad “ “ 


This conservation of metal is possible 
without any sacrifice of quality because 
Lock Joint Pipe can be “tailor-made” to 


fit your job. 








LOCK JOINT PIPE COMPANY 


Established 1905 
AMPERE, NEW JERSEY 


Denver, Colo. - Chicago, Ill. + Kenilworth, N. J. - Kansos City, Mo. + Rock Island, Ill. 


White Plains, N.Y. - Valley Park, Mo. - Cleveland, Ohio - Hartford, Conn. + Navarre, Ohio 


Lock Joint Pipe Company specializes in the manufacture and 
installation of Reinforced Concrete Pressure Pipe for Water 
Supply Mains as well as Concrete Pipe of all types for Sani- 
tary Sewers, Storm Drains, Culverts and Subaqueous lines. 


SCOPE OF 
SERVICES 





PRESSURE PIPE 
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THESE VALVES 





STAND THE TEST 





The real proof of the worth of any valve js 
how it measures up to “on the job” cond). 
tions. It must function at any time day o, 
night no matter how many years it has 
been buried. It must operate smoothly 
without binding or sticking. It must close 

tightly without leaking. It must give long 
neewe on ereenes one? Sees earaanen service with a minimum of upkeep cost 

. . » MUELLER-COLUMBIANS are those 


The unique four-point wedging mechanism kind of valves. 


of the gate assembly exerts pressure 
EQUALLY at the EDGES of the valve discs. 
This prevents sprung or warped discs and 
insures tight closing. The small, precise 
clearance of the discs shears off all incrus- 
tation, yet discs cannot scrape across the 


Sizes 2" to 48", all stand- 


ard connections. Larger 















sizes may have by-pass. 
Bevel or spur geared with 


grease case if desired. 
seat rings. Many other distinctive fea- 
tures give MUELLER-COLUMBIAN valves 


a reputation for efficient, economical ser- HYDRAULICALLY 


OPERATED 
GATE VALVE 


vice. . . . Put your requirements up to 
Mueller Co. for counsel, specifications, or 


quotations. No obligation, of course. 





SECTIONAL VIEW 
OF GATE VALVE 

















HAND OPERATED 
GATE VALVE 
WITH BY-PASS 





GATE 
ASSEMBLY 
(OPENED) 
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MUELLER C@, warranoes tenn. 
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“THERE'S NO ECONOMY LIKE 


MATHEWS HYDRANTS 
AND A FEW SPARE BARRELS” 


It’s a lucky community—with wise executives 
—that NEVER has to dig up fire hydrants. In fact, 
it’s a town with Mathews Hydrants. For that re- 
movable barrel—it simply unscrews from the 
elbow—can be lifted right out through the loose 
Mathews protection case, and it contains all oper- 
ating parts! Whether you want to inspect or over- 
haul, renew valves or valve seats or repair a 
traffic smash, raise or lower the street level, just 
haul out the barrel, replace it with a spare, and 
do all the rest conveniently in the shop. Mathews 

Hydrants are a peace-time economy 


—a war-time necessity. 


~ 


4 ~< 
ye __ 


| ‘MATHEWS HYDRANTS — 


oOo EST RUT STREET, PHILADELPHIA. PA 
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Patent Rights 


Date Number 
8-14-28 1,680,923 
6-11-29 1,716,872 
2-11-30 1,746,570 

1,799,269 
1,831,153 
2,190,748 


Trade Mark 











Also Foreign Patents 


World's Largest 
Office Building 
Uses 
Williams “Simplex” 
Our War Dept. 
Headquarters 


“SUPER-HI” TENSILE 
TIE RODS—<3c each up 
to 15” Wall. 


Price, 68c Per Set 


WILLIAMS “VIBRA-LOCK” CLAMPS ‘* °°" 


USING WILLIAMS 
HIGH TENSILE 
RODS 


Ordinary 
Mild Steel 
Maximum 
Allowable 
Working 
Load to 
Elastic 
Limit 
(Not 
Used) 


Tensile 
Strength 
Ultimate 


if 


9,000 Lbs. 
9,000 Lbs. 
9,000 Lbs. 
9,000 Lbs. 


1,800 Lbs. 
1,800 Lbs. 
1,800 Lbs. 
1,800 Lbs. 


So 08 58 58 


moh 


“First Call on Defense Jobs”’ 














OK'd tncir., 


(Not a “Hay Wirg" 
7200 Lbs. Working 
Load. 9000 Lb 
Ultimate at the 
Cost of No. 9 Wire, 


Tie) 


Bridges, Heavy Construct 
Battered Walls, etc. 


Maximum 
Allowable 
Working 
Load to 
Limit 


2 Brackets| 





$1.25* 
1.38 
1.50 
1.60 


7,200 Lbs. 
7,200 Lbs. 
7,200 Lbs. 
7,200 Lbs. 


oc 


3,200 Lbs. 
| 3,200 Lbs. 
3,200 Lbs. 


16,000 Lbs. 
16,000 Lbs. 
16,000 Lbs. 


12,800 Lbs. 
12,800 Lbs. 
12,800 Lbs. 


1.55* 
1.65 
1.65 
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WILLIAMS “SUPER-Hi” TENSILE TIE RODS : 


INEXPENSIVE U. S. STANDARD THREAD RODS 


aan . " 
tn LL NC A, LE TE TEC TTT, IT AO, 


Elastic Limit or 


CLAMP REMOVAL 


Locked to Waler Rod by 20 or 
30 penny Spike engaging slot 
in rear of Wing Nut and cross 
drill in Waler Rod. 


WILLIAMS WALER SUPPORTS 


Working Load 
Times as High as Mild Steel) 





Eliminate 


(2) 
%” diam. U. S. — 16 thd. 
9,500 Ibs. Ultimate Tensile 
7,500 Ibs. Working Load per Rod 





LENGTH Price per 
od 


of 


(3) 
1%” Diam. U. S. — 13 thd. 


16,500 Ibs. Ultimate Tensile 
13,000 Ibs. Working Load per Rod 
Price per App. 
Wall Width 


2. 


Nailing Walers toe 
gether. 


Building scaffolding to 





App. 
100 Rods Wall Width 100 Rods 


$3.00* 15” or less $4.00* 15” or less 


3.25 
3.50 
3.75 


12” or less 


— 
= 
= 


SAAnS SS 
Te. . 2 2. 2 
ocnunc~aun 
oucoucoucow 


eS install clamps. 
With Stops for 4" or 


6" Walers as shown. 


$8.50 Per 100 
State Size Waler 


Placing and replacing 
wooden cleats. 


May be rotated out 
of the way when stor 
ing sections. 


No stepping on nails 
from wood cleats left 
lying around. 








*Rods under 12” in length knurled to prevent turning in concrete. 
PHONE 3-3823 Day or 


Immediate 24-hr. Service 
Night 


(Wire or phone Collect on 
orders of $100.00 or more) 


WILLIAMS FORM ENGINEERING CORP. 


Box 925, Madison Square Station 
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out. The efficiency and economy @# 
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TO THOSE the world, plus years of research, have 
~ WHO MUST WAIT made “VAREC” approved Sewage Ga 
Control and Safety Devices the “Pace 
Even though priorities may Setter Since 1928.” van 
prevent your obtaining new Why don’t you let this unit work for ¥ 
* equipment at present—there’s * Three heavy-duty “R-C”’ Blowers provid- . . 
~ By BAS = ing economical aeration in the city of 
> - 
post-Victory improvements. Peru, Indiana, sewage treatment plant. 66 99 
. Our representatives. will * Two V-belt driven from electric motors, Varec” Approved Products 
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4} ° i 
Fe 


rere selected for the superb 100 Million 


| of 7 ‘gallon Water Softening and Filtration 
“if Plant of the Metropolitan Water District 
1) ¥ “ef Southern California. 


* ; 
Boct in the cld doys, second-rate Roman sculptors who made unsightly nicks-ia the marble would secretly patch 


up the flaws with o mixture of wax and marble dust. These potches would drop out later on and honest artists 
suffered so much that they began labelling their handiwork "'Sine Cera’ (i. e. '"Without Wax''); from this we 


derive our word ‘'sincere'’ meaning honest, genuine, real. 


BUILDERS -PROVIDENCE, INC. 


Est. 1820 © DIVISION OF BUILDERS IRON FOUNDRY © fac, 1853 


\ AWARDED 
See 37 CODDING STREET * PROVIDENCE, R. I. 
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SEWAGE HYPOCHLORINATOR 
PACKAGE 


This Heavy Duty Midget 
Chlor-O-Feeder packaged by 
‘/oProportioneers, Inc.% pre- 
vents stream pollution. It is 
available to war plants, air 
bases, army camps, naval bases 
and municipalities on suitable 


priority rating. 





PERATED by remote control from The %,Proportioneers°/, Chlor-O-Feeder 
Septic or Imhoff Tank with syphon, injects a definite number of shots of hy- 


chlorinator automatically doses sew- pochlorite into mixing tank while sew- 
age as it passes from trickling filter to age is flowing into it, the time required 


secondary sediment or mixing tank be- for these injections depending upon 
position of belt on Chlor-O-Feeder. 


Each emptying of flush tank causes the 


fore final discharge to stream or river. 
As syphon starts to empty tank, a float 
switch makes momentary contact, ener- 


aie as ; same number of shots of hypochlorite. 
gizing relay in timer, thus closing a 


circuit, sterting the Chlor-O-Feeder The number of these injections can be 
motor. After a predetermined number changed at will by operator so as to 
of strokes, motor stops and the timer increase or decrease dosage. 
automatically is ready for next cycle. Further information upon request. 
0 9 N. CODDING ST. eniinien, R. I. aL 
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“Re-establishing the Designed 
Capacity of a Vital Flow Line” 


other one of those “‘stretch” stories involv- 
cessful measure employed to restore the 
of a vital 36-mile transmission 
ain called upon to supply military needs. The ex- 
— nee is another success story for chlorination, 
agent an heroic short term dosage stripped the 
eo he reinforced conduit of its flow impeding bi- 
logical film. The account is told by— 
ssi L. A. JACKSON, Manager, 


Is an 
ing a suc ul 
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an 
Ww. A. MAYHAN, Chemist, 
Little Rock (Ark.), Water Works. 
“Digestion Tank Heating— 
Theory and Practice 
Is a veritable treatise by a contributor whose 
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4ND SEWERAGE” for the study behind them and 
their exhaustive quality. The author is— 
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Is a description of the recorded floor pattern 
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efluent ends have produced results fully meet- 
ing the anticipated performance expected by the 
designer and author of this paper- 
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“Sampling Errors at 
Water and Sewage Plants” 
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“The Economics of 
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equipment developed for cleaning air diffuser 
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Main Sterilization 
Isa description of a Flow Rate Setter for attach- 
Ing to a fire hydrant on end of a pipe line. the pur- 
pose being for the setting of a reasonably accu- 
rately defined flow rate while injecting the steriliz- 
Ing agent at the entrance of the section of main 
to be Sterilized. This simple and inexpensive orifice 
device, Which has other uses in addition to main 
sterilization control, is described by— 

HENRY N. ARMBRUST, Ass’t Manager, 

Proportioneers, Inc., Providence, R. I. 
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WENTY FIVE per cent of Neptune’s manpower 
has gone to war. So have men from Water 
Departments all over the country. Those of us who 


remain behind must help these fighting men. 


* Neptune is doing this in two ways . . . directly, 


by producing war materials in our factory . . . and, 
indirectly, by cooperating with Water Departments 


to maintain that operating efficiency which plays 
such a vital part in maintenance of public health, 


fire protection and the supplying of war industries. 


* If your Water Department has problems in 
which the Neptune Meter Company and its 
representatives can be of assistance, we are 


ready and eager to work with you. 


NEPTUNE METER COMPANY - 50 West 50th Street - NEW YORK CITY 


Branch Offices in CHICAGO, SAN FRANCISCO, LOS ANGELES, PORTLAND, ORE., DENVER, DALLAS, 
KANSAS CITY, LOUISVILLE, ATLANTA, BOSTON. 
Neptune Meters, Lid., Long Branch, Ontario, Canada. 53 
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THE HARDY CROSS METHOD 


Its Practical Application in 
Determining Flows and Heads in Pipe Systems 
By D. R. TAYLOR* 

Superintendent 


ROANOKE WATER DEPARTMENT 
ROANOKE, VIRGINIA 


PART I 
Fundamentals and Elementary Use 

















The Author 


installed, water works engineers and operators 

have sought a single and sound method of eval- 
uating quantities of flow and resulting heads in pipe 
systems. Many methods have been devised, most of 
which have been either highly technical, or too cum- 
bersome or onerous. 

A few years ago Hardy Cross, then Professor of 
Structural Engineering at the University of Illinois 
and now Professor of Civil Engineering at Yale Uni- 
versity, devised and produced a method* that was wel- 
comed by engineers and operators and one that was 
and is being rapidly adopted as “the method.” The 
method in detail was published in 1936 by the Univer- 
sity of Illinois Experiment Station—“Analysis of Flow 
in Networks of Conduits and Conductors,” Bull. 286. 

Many conversions and adaptations of this method 
have been advanced, all of which have merit. Of espe- 
cial merit is the simplified system presented by James 
J. Doland, Professor of Civil Engineering, University 
of Illinois. The main attractiveness of the Doland 
modification is that the determinations are for percent- 
ages of total flow and therefore, after calculations for 
any particular pipe network have been made, they may 
be applied to any quantities of flows without recalcu- 
lating the system, provided, of course, that the take- 
offs (illustrated later) remain proportionate. 

The Hardy Cross Method is based on fundamentals, 


G ins the first water pipe system of bored logs was 





*Since the writing of this article the author has entered the 
Army as Captain of U. S. Engineers, assigned to duty with the 
Fourth Service Command. 





is absolutely sound and is simple and convenient to use 
when properly understood. It is the purpose of the 
author to present an explanation and simple practical 
examples of the Doland system using the Hardy Cross 
Method. 

To Begin at the Beginning— 

Although the method is applicable to any of the flow 
formulas, the system herein presented is based on the 
Hazen and Williams formula. 

While an assumption must be made at the beginning, 
it does not have to be even a good one, because one of 
the inhereni characteristics of the method is that it 
reveals whatever error there may be in the first as- 
sumption in an exact percentage, making the second 
trial factual in every respect. 

It is a well understood fundamental, that if a flow is 
divided between two pipes of equal size, length and 
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FIG. 1—BALANCED FLOW 


smoothness, that the same quantity will flow through 
each pipe and that the friction loss in each pipe will 
be equal. This is illustrated in Fig. 1. 

Another fundamental is that if the two pipes are of 
different diameter, length and smoothness, that such 
a quantity will flow through each pipe, that will pro- 
duce the same total friction loss in each pipe. Calcu- 
lating these quantities has heretofore been difficult to 
determine, but the Hardy Cross Method answers these 
questions simply and with the least amount of effort 
on the part of the explorer. 





Nomenclature 


The following nomenclature will be used: 


d= diameter in inches , 
D = diameter in feet 
Qm = quantity of flow in gallons per minute 
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Q. = quantity of flow in gallons per day 

S = friction loss per 1000 feet 

S. = total friction loss for any length 

r=a resistance factor, depending upon size and smooth- 
ness of pipe 

k = 100,000 r (100,000 times r) 

hr = a friction loss factor 

H = head in feet 

C = coefficient of friction 

P = pounds per square inch 


Fundamental Formulas 


Ss =r Q,,’ 5 
S 


r= —— 
1.85 
m 


k = 100,000 r 
k x eo. = kQ,,.” sa 
kQ,,,” ™ x Qm — he 
= (sum of) he 
———————-_ (0.01 Q,,)** 
100,000 


Qa = 1440 Qm 
An Example of Application 

Assume an 8 in. pipe with C110 and Q,, = 695 
(one million gallons per day). Prove formulas 2, 5 
and 6. 

From Hazen and Williams tables S = 
12.7 


(695)' " 
12.7 


~ 180,990 
— 00007 


The values of r being such large and cumbersome 
fractional numbers, for convenience they are multiplied 
by 100,000 and the resulting values called (k). 


These k values are tabulated in Figure 2. [For instance, 
.00007 X 100,000 = 7, which is k for 8” pipe having a C 
value of 110.] 


Figures 13, 14, 15 and 16 give values of exponential 
powers of numbers sufficiently close for practical use. 
For extreme accuracy (academic use) logarithms or 
cologarithms may be used (see tables 146 and 147, 
Handbook of Hydraulics, Horace W. King, 1939). 


(3) 
(4) 
(5) 


(6) &= 


(7) 


- 12.7 feet. 


By (2) r= 





Fig. 2—Values of k for 1000 Feet of Pipe Based on the Hazen- 
C Williams Formula 


d— inches 90 100 120 
4 ...300 248 177 153 
6 ... 41 33.7 24.2 20.9 
ar 8. ‘i 5.2 i 

10 ... 3.4 2. 3 : ) E 
oe vss. an 3: ; 

ae .66 
ae .35 
.20 
12 
ae .049 
Pe .016 
ae .0067 


130 140 
133 


18.2 


110 


0034 


FIG. 2 


Using the assumed values in this example, in which 
100 per cent of the flow is through the pipe being con- 
sidered, we find that, 


Q,.°"* = (100)** = 50.12 

By (5), he=7 X 50.12 X 100 (k=7, from fig. 2) 

35,084 

35,084 

xX (6.95)*" 

100,000 
= .35084 X 36.11 (fig. 13) 
= 12.7 feet 


WATER WorkKs & SEWERAGE, March, 1943 


By (6), Se 


CROSS METHOD 


Fig. 3—Values of the 0.8 
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This value agrees with that originally taken from 
the H & W tables. 


Procedure 


The procedure is this simple: A network of pipes js 
considered as a group of closed circuits and each ¢ip. 
cuit is considered to have two loops, either or both of 
which may consist of several sizes of pipes. A pg. 
anced condition (flow) exists only when a force (frie. 
tion loss) in one loop (for convenience the Clockwise 
force is considered first) is equal to the force in the 
opposite (counter clockwise) direction. A percentage 
of the total flow is first assumed to flow around each 
loop of a closed circuit and the value of h,, depending 
upon the quantity of flow, is calculated for each loop, 
To satisfy the hydraulic fundamental previously mep. 
tioned, the friction loss in each loop will be equal if 
the original assumption as to quantity of flow in each 
loop is correct. If the assumption is not correct, the 
calculation reveals the percent of error. It shows the 
per cent of flow to be added or subtracted to or from 
the first assumption. The same amount added to the 
flow in one loop must, of course, be subtracted from 
the flow in the other loop. That is, the flows must be 
balanced to produce the same friction loss in each loop. 
This amount, to be added or subtracted, is known a 
the “correction,” or per cent of correction. 

The corrections are made and the friction head (h,) 
for each loop is again calculated and so on, until the 
amount or percentage of correction is as small as is 
desired. How small will be determined by the degre 
of accuracy sought. For usual design (or a study of 
an existing system) a correction to anything under! 
per cent is sufficient, and this is not laborious. h 
the consideration of a large network it may be neces 
sary to make from three to ten corrections before the 
conditions of a balanced flow are satisfied. 

Professor Cross suggests that a curved arrow hk 
drawn on the right of the values of the sum the two 
h, values for each circuit with the arrows pointing from 
the smaller to the Jarger figure. Such arrows will show 
correctly the direction of the counterflow in the par- 
ticular circuit. In the examples given with this dis 
cussion a horizontal arrow indicates the larger figure 
and direction of counterflow into the circuit represented 

For the simpler problems, the arrow may be omitted. 
For more complicated problems if one wishes to indicate 
the direction of the counterflow he may do so with any 
symbol that is preferred or understood by him. 


Preliminary and Working Sketches 


In the consideration of a pipe system, it is good prat 
tice to first make a diagrammatic plan. A rough pentil 
sketch is sufficient to begin on. It does not have to bt 
to scale, but need only show the sizes, lengths, pipe & 
efficients, point of entrance and discharge, etc. Such! 
preliminary sketch is illustrated in Fig. 4. 
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FIG. #—PRELIMINARY SKETCH 


Then a second sketch is made, which may be called 
the working sketch. On this is shown the quantities 
(percent of total flow) and the values of (k), as illus- 
trated by Fig. 5, and the assumed direction of flow as 
indicated by arrows. 


Illustration of Use of the Method 


Refer to Fig. 5. In this case, loop ABCD consists of 
3000 feet of 8” pipe with C — 120. From Fig. 2 (the 
table) we find that (k) for 8” pipe, C — 120 is 6 per 
1000 feet. Therefore, k for loop ABCD is 3 & 6 = 18, 
which is recorded at a convenient point on the loop in 
question, as shown on the sketch. Loop AD also being 
8” pipe, C — 120, has the same k of 6 per 1000 feet and 
being 1000 feet in length its kis 1 « 66. This value 
is recorded on this loop A-D. In addition, 100% is shown 
entering at point A and leaving at point D. 


The First Assumption 


The quantity of flow around each loop that will pro- 
duce the same friction loss in each loop is now desired. 

Considering that loop ABCD is three times as long as 
loop AD and that there are four sides of equal length 
in this closed circuit, it may be logical to assume that 
only one fourth of the total quantity will flow around 
loop ABCD and three fourths will pass through “loop” 
AD. The first assumption will be, therefore, 25% for 
loop ABCD and 75% for loop AD. These assumed per- 
centages are placed on Fig. 5. 

The first assumed percentage of flow is usually shown 
along and near the center of the length of pipe or loop 
in question. If this value is found to be incorrect, it 
may be circled and the corrected value placed above or 
beside it, as for instance, 25 becomes 36 and 75 becomes 
64 upon the first trial—see Fig. 5. If four trials are 
made in order to balance the flow, there will be three 
circled values and a final and correct value which will 
not be circled. 


The Calculation 


The value of Q,,°:** can be obtained from the table— 
Fig. 8. The clockwise loop ABCD is considered first. 





Loop k xo." =kQ," 85 x Q —_ he 
ABCD 18 X 15.4 = 277.2 X 25 = 6930 
AD 6 X 39.1 — 234.6 X 75 = 17595<- 

511.8* 10665** 
*Adding the kQm°-® values — 511.8 
**Subtracting the hr values = 10665 


The amount (per cent) of correction to be made is 





FIG. 5—WORKING SKETCH 


equal to the difference of h, divided by 1.85 times the 
sum of the kQ,,°-** values. 
10665 10665 


1.85 X 511.8 946.83 
11% should be subtracted from the assumed quantity 
through the loop having the greatest h, value (loop AD) 
and added to the quantity through the other loop. In 
other words, the original assumption was 11% too much 
for loop AD and 11% too little for loop ABCD. For all 
practical purposes it is not necessary to apply the cor- 
rection to the extent of using decimal fractions. That 
is, 11% is enough rather than actually correcting to 
11.26%. 
75 —11 = 64 (corrected flow for loop AD) 
25 + 11 = 36 (corrected flow for loop ABCD) (see fig. 5) 
The first assumption is circled and the corrected flow 
shown above or beside it. Any convenient method may 
be used to designate the first assumption and subse- 
quent trials or corrections, such as drawing a line 
through each, as it is further corrected. The values of 
k do not change with changes in percentage of flow, but 
remain constant for all quantities of flow; however, 
Q,,°"*> does change with each change of flow and must 
be again obtained from table 3 for each correction. 


.. Correction = = 11.26% 





Second Trial 





Loop kxQ@.* —iQ.*"X Q = he 
ABCD 18 X 210 = 378 X 36 = 138610< 
AD 6 X 842 = 205 X 64 = 13110 

583 5 
(sum) (difference) 
500 
.. Correction = —— = 0.462% 


1.85 X 583 1080 


Since the correction is less than 1%, the second trial 
proved the first correction was sufficient and brought 
the loops into balance. It was therefore the final trial. 
However, in networks consisting of several circuits, it 
is often necessary to make several trials and corrections 
before a satisfactory final result is obtained. It is evi- 
dent that the method is not difficult though. 


Determining Total Friction 


To obtain total friction loss (S,) from A to D we first 
get the average h, of both loops. 


13610 + 13110 


2 
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— 13855 (Average hr) | 

















80 THE HARDY 
For a flow (Q,,) of 695 gpm the total friction loss from 
A to D in either loops equals— 


13355 


100,000 

1335 (6.95)*"* 
= .13355 X 36.1* 

S: = 4.82’ 


(*Note these values obtainable from Fig. 13.) 


The friction loss S, from A to D is therefore 4.82 ft. 
of pressure head. 

With formula (6) total friction loss (S,) between 
any two points for any quantity of flow (Q,,) may be 
calculated without further reference to or work with 
the working sketch (Fig. 5). In other words, after the 
flows have once been balanced, total friction losses may 
be obtained for any possible flow by only using formula 
(6). No further balancing is necessary. 





By formula (6) S, (0.01 X 695)** 


Proving the Method 


With Q., = 695 g.p.m. 
36% of 695 = 250 g.p.m. 
64% of 695 = 445 g.p.m. 
Referring to Flow Chart (Fig. 7C—120) 
With d= 8, Qu = 250, S is equal to 1.625’ per 1000 feet 
With d= 8, Q., = 445, S is equal to 4.700’ per 1000 feet 
Therefore by the Flow Chart (Hazen-Williams Tables) 
S. for loop ABCD = 3.0 X 1.625 = 4.86’ 
S. for loop AD =1.0X 4.70 =4.70’ 
4.86 + 4.70 
Average S, = ——————_ = 4.78’ 
9 
By Hardy Cross Method, S: = 4.82’ 
Difference = 4.82 — 4.78 = 0.04’ 


A System of Two Circuits 


Many pipe systems to be studied will contain two cir- 
cuits with at least a part of one loop being a common 
side to both circuits, as illustrated by Fig. 8. 


| ~— 
4 69 — 


O™. A 


CROSS METHOD 


B 





In this case, the use of a combined 
all data is demonstrated. 


sketch 

It is believed that 
the fundamentals are so well understood that exa 
of the calculations will constitute sufficient explanati 
of the use of the method. ation 


Wing 
now, 
Mples 


First Trial 
Circuit M 





Loop kX Qm"=kQn’™X Q= hy 
AB —s-.3.6 X 27.8 = 100 X 50 = 5000. — 
BE 24X T1= 17X10= 170 
AFE 6.0 X 27.8 = 167 X 50 = 8330—_Shipe 
284* 3160* 





*Adding the kQ,,"” = 284. 
**Subtracting the hr values = 3160. 
3160 


Correction 6.02 


1.85 X 284 


Circuit N 


BCD 11.2 X 23 = 258 X 40 = 10310—10319 
BE 24X TJi—17x10= 170 
ED 5.6 X 32.4 = 181 X 60 = 10900—11079< 
456 
760 = 
Correction —————_—- = 0.902 
1.85 X 456 


In making this correction it should be noted that 
while circuit M requires a correction of 6%, circuit N 
requires a correction of only 1%. This means that the 
flow from A to B should be increased 6% but at point B 
this flow should be divided between BCD and BE so that 
the flow in BCD is increased only 1% ; therefore, 1% is 
added to BCD and 5% is added to BE. (See Fig. 8.) 
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Second Trial 
Circuit M 
Loop k x Q.*"*=—kQ.**X On —_ hr 
 ———————— 
AB 3.6 X 30.6= 110 X 56= 6165 
BE 94X100—= 24 X15 = 360— 6525 
AFE 6.0 X 25.0— 150 X 44 = 6600— 6600< 
284 75 
75 
Correction = ——————— = 0.143 
1.85 X 284 
Circuit N 
BCD 11.2 X 23.5 = 263 X 41 = 10800—10800 
BE 2.4X100= 24 X15= 360 
ED 5.6 X 32.0—179 X 59 = 10560—10920< 
466 120 
120 
Correction = ———————- = 0.189 
1.85 X 466 
To determine S: from A to E for any Qm (say 2800 gpm.) 
Loop he 
ABE 6525 
AFE 6600 
13125 


—— = 6562 (average hr) 
By formula (6)— 
6562 
S. (A to E) = (28)** 
100,000 
= 0.06562 X 475* 
= 31.169’ 


(*From chart of N*** values Fig. 13.) 
To determine S, from A to D with Q,, = 2800 





Loop he 
AB 6165 
BCD 10800 
oe 16905 - 
AFE 6600 
ED 10560 
—— 17160 


16956 + 17160 
= 17062 = average he 








2 
By formula (6)— 
17062 
S. (A to D) = (28)*" 
100,000 
= 0.17062 X 475* 
= 8104’ 


(*From Chart, Fig. 13) 


Proving the Method 


ABCD 


56% of 2800 = 1570 

41% of 2800 = 1148 

From Flow Chart (Fig. 6-C = 100) 

With d = 12, Q. = 1570,S = 9.6’ per 1000’ 
With d = 10, Qm = 1148, S = 13.0’ per 1000’ 


S: (AB) — 3.0 X 9.6 = 28.8 
& (BCD) = heedien 13.0 = 52.0 
80.8’ 


.. Total friction loss A to D by loop ABCD = 80.8 ft. 
AFED 


44% of 2800 = 1232 
59% of 2800 = 1652 

From Flow Chart (Fig. 6-C = 100) 
With d = 12, Qu = 1232,S = 6.0’ per 1000’ 
With d = 10, co. = 1652, S = 25.5’ per 1000’ 
S: (AFE) = 5.0 X 6.0 = 30.0 
8: (ED) = 2.0 X 25.5 = 51.0 


81.0’ 
*. Total friction loss A to D by loops AFED = 81 ft. 


80.8 + 81.0 
Average S, (A to D) = —————— = 80.9 


S: (A to » by Hardy Cross Method = 81.04’ 
y H & W Tables (Chart) = 80.90’ 


Difference = 0.95’ 


The above constitutes all of the description necessary 
to show the fundamentals and the use of the Hardy 
Cross Method by the Doland System, sufficient for one 
to practically apply it in the design of a new system or 
to evaluate an old system. The suffix after Q has been 
used so far to impress the fact that the formulae herein 
are all based on Q in gallons per minute. In general 
practice several variations are used, for instance, the 
(%) mark, the suffixes m, f and t may be omitted after 
Q, h and §S respectively, and the formulae (4) and (5) 
may be omitted above the calculations. H is preferred 
by some instead of h in formulae (1), (5) and (6). The 
designations that one cares to use are inconsequential ; 
it is the method that is important and valuable. 

The method becomes easier with each use. The third 
time that it is used, the time required may be less by 
one fourth to one third for a problem of equal size. 


PART Il 
For Advanced Practice 


For more advanced use and for the solution of more 
intricate problems more theory is necessary, and it 
might be well to present an example of a larger design 
problem. 





By (2) r= —— 
By (3) k = 100,000 r 
Therefore, 
100,000 S 
(8) k = —————_— 
G,** 
Also 
1,064,000,000 
(9) k = ——_————- (see Figure 15) 
C= re 
or for diameter in feet (D), 
5860 
(10) k = ——_——_ 
GC D*"" 


k varies inversely as the 4.87 power of d or D 


if a 4.87 
(11) k=k, | — 
de 
To avoid confusion, sizes may be designated by a 
suffix as, for instance, k,, d,, ete. 
Example: C = 120, d = 10, k = 2.0 
Desired, k for d = 8 


hesg — 
By (11) — ks= kw | — 


l 
=20 |—|" 

l 

( 4.8 


= 3.6 
= 36 X 2 
= 5.93 (6.0 Fig. 2 is close enough) 





(*From Chart, Fig. 15.) 
Figure 9 shows k for various diameters. 
k varies inversely as the 1.85 power of C. 


Ci 
(12) — ke =k =| 


2 


Example: d = 10, C = 110,k = 2.4 
Desired: k for C = 105 


f110)** 
By (12)— ke = 2.4 —] 
| 105 


Ae 0476)*" 
1.09* 


2.4 
2.4 X 
2.62 





(*From Chart, Fig. 13.) 
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FIG. 9-VALUES OF k FOR C 100 and C 120 FOR PIPES OF VARIOUS DIAMETERS 


A Practical Problem 


A practical example of a design embodying most of 
the problems encountered in the use of the Hardy Cross 
Method may be described and illustrated as follows: 

A suburban residential area was located at an eleva- 
tion higher than that which could be served by the 
regular normal pressure of a city and, therefore, was 
served by special facilities installed at the beginning of 
the development when the demands were small. It had 
grown to proportions which demanded revamping of the 
system and the addition of fire protection facilities. A 
distribution system was designed to be used in conjunc- 
tion with a 250,000 gallon tank and a booster pump of 
400 gpm capacity, to be started by a float switch, when 
the water level in the tank dropped two feet. (See Fig. 
10.) All of the old small mains were replaced with 
larger mains, except the 6” main from I to K, which 
was paralleled with an 8” main. 


Procedure 


First an equivalent diameter must be found for the 
6” main and 8” main (parallel) from I to K. Fig. 12 
shows this equivalent diameter to be 9.26”, k for all 
mains except this equivalent diameter is shown in 
Fig. 2. For this diameter k may be found in Fig. 9 to be 
2.95 (see formula 11). 

To find k for two parallel mains that have different 
coefficients (C), that is, an old tuberculated main and a 
new main, the procedure is as follows: 

Assume any §S and determine Q for that S through 
the one main. Then determine Q for the same §S in the 
other main. Then, from the flow chart, determine what 
size main will produce the total of the two flows (that 
of both mains) with the same S and with the C value 
which it is desired to use in the design. 

The maximum domestic consumption was found to be 
100 gpm and could be equally distributed between points 
C, E, G, J and K with a one per cent “take-off” at each 
of these points. Consumption at points within circuits 
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is usually called a take-off and the quantity used at these 
points is designated as a percentage of the total flow 
into the system. 

With a total flow of 2000 gpm into the system and 
with the pump furnishing 400 gpm, 20% would be fur- 
nished by the pump and 80% by the tank, the 80% 
entering the system at point B and 20% entering at |. 
(See Fig. 11.) 

With a conflagration at point F demanding a fire flow 
of 1900 gpm, what will be the expected residual flow 
pressure at point F? 

This problem embraces four features not previously 
shown: 

1. Flow into the system is at more than one point. 

2. There are parallel mains in one street. 

3. The system consists of more than two circuits. 

4. There are six take-offs in the system. 

Example: 

C for new main = 120 

C for old main = 100 

Desired: Equivalent diameter and k. 

Flow chart for C — 100 (Fig. 6), with S — 5 feet per 
1000’ shows that a 6” main will produce a Q,, of 180 
gpm. Flow chart for C — 120 (Fig. 7), with S = 3 
per 1000’ shows that an 8” main will produce a Q,, of 
460 gpm. 

The total of the two Q,, = 180 + 460 — 640. 

Q,, for the 6” main was with C — 100 and Q,, for the 
88” main was with C — 120. It is desired to use C = 120 
for all calculations; therefore, from flow chart with 
C = 120 it will be seen that for Q,,— 640 and S =5, 
that d — 9.1”. 

From Fig. 9, k for 9.1” — 3.25 for C — 120 (also see 
formulas 11 and 12). 

In this case (Figs. 10 and 11) the two parallel mains 
have the same C value (120) and a value of k = 2.95, 
which will be used. 


Consideration of the Working Sketch 
The working sketch (Fig. 11) shows values of k, 
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take-offs of 1% each at points C, E, G, J and K, 80% 5160 
entering at point B, 20% entering at point I, a take-off Correction ————_———- = 4.52 
at point F (the location of the conflagration), the values 1.85 X 618 
for the first assumption, the first correction and the Circuit O 
fnal correction. Actually seven corrections were re- or X175—= 42 X29 = 1220 
quired to balance . hoping however, CH 30X100= 30 X15 = 4650 
only two corrections are shown. It was not deemed nec- HG 24X154= 37 X25 = 925— 1375 
essary to repeat the process seven times to demonstrate — fe ——— 
the method. The first assumption is shown within a 130 . 55 
7 , tabs 5 
circle, the first correction within a rectangle and the , _ 
énal correction not enclosed. Correction 185X130 0.229 
Attention should be called to the fact that the sum of Circuit N 
the flows leaving a point of take-off should be equal to , 
. 2 . A KH 564 X T71l= 380X110 = 380 
the flow entering this point, minus the quantity of HG 24 X 15.4= 37.0 X25 = 925— 1305< 
take-off. For instance, in the first assumption, the flow KJ 1.18 X 149= 176X224 = 422 
from B to K is 85%. The take-off at K is 1%, therefore JG 54 X 7T1= 380xX10 = 380— 802 
the flows leaving K should equal 34%, as shown. The 130.6 503 
fow from K to H being 10% and from K to J being "5038 
94%, the sum of which equals 34%. It should also be Correction ——_—_—_—_—. = 2.08 
stated that it is often the case that the direction of flow 1.85 X 130.6 
in a loop is erroneously assumed, and should be reversed Circuit Q 
as well as increased or decreased; however, this is usu- DE 42X122= 512x19 = 970 
» indicated plainly enough for immediate detection. EF 3.3 X 116= 382 X18 = 687— 1657 
ally indi wr ° DG 30X 71= 21 X10 = 210 
Computations GF 36 X 250= 90 X44 = 3960— 4170< 
The computations for Fig. 11 are as follows: — 2523 
First Trial Correction ———————— = 6.78 
Circuit M 1S X 200.4 | 
Loop kx qr" kQ* x Q h Circuit P 
BC 12.0 X 25.4= 304 xX 45 = 13700 JG 64 X 7.1= 380X<10 = 380 
CH 3.0 X 10.0=—= 30 X15 = 450—14150< GF 3.6 X 25.0=— 90.0 X 44 = 38960— 43840< 
BK 12.0 X 20.5 = 246 X35 = 8610 JI 147X 89= 138.1X18 = . 1790 
KH §6.4xX 71= 38 X10 = 3880— 8990 IF 5.7 X 19.6— 111.0 X33 = 3660— 3830 
618 5160 252.1 510 
A 
wv 250,000 GAL. Je 
4, ELEVATED TANK 391 
aE BOTTOM ELEV ~ wo Se 
, 1319.0' “Se yf 
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—FIRST ASSUMPTION 
—FIRST CORRECTION 

3 —FINAL CORRECTION 
FIG. 11—WORKING SKETCH 





FIG. 10—PRELIMINARY SKETCH 
(For all pipes involved C is 120.) 
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seein DIAMETER OF PIPE “B” s 
7 

BR. wEEESERARE. 10 | 12 | 4 | 16 | 18 | 2 | 2 | 30 | 36 | a2 | gg 2 

2 2.6 | 3.36 | 4.14 | 6.13 | 8.08 re = 

' 3 | | 390] 464] 635] 8.25 | 10.18 ¥ —T i 
. - / | 5.20] 6.70 | 8.50 | 10.32 | 12.25 ww. — ee 

Se One “7.80 | 9.26 | 10.92 | 12.70 | 14.60 | 16.40 ae i 
ee fg 4 10.40 | 11.82 | 13.42 | 15.52 | 16.80 | 18.80 | 20.70 | 24.50 | 30.50 | 36.25 —— ae 

we - | | __ |__| 18.10 | 14.42 | 16.00 | 17.60 | 19.45 | 21.25 | 24.85 | 30.60 | 36.50 | 42.49 | — 0 

a | a | |__| 15.65 | 17.00 | 18.50 | 20.20 | 21.90 | 25.50 | 31.00 | 36.75 | 42.50 | aa50) i 

14 ee ee ee eee ee 17.25 | 19.50 | 21.20 | 22.70 | 26.00 | 31.50 | 37.20 | 42.80 | ag75) ies 

| 16 P| 20-25 | 22.20 | 23.60 | 26.80 | 32.10 | 37.55 | 43.20 | 4900, y 

w | } ff 2845 | 24.75 | 27.75 | 32.80 | 38.10 | 43.70 | 49.49 | i 

| 20 | am 2 Se EA eee ee 26.00 | 28.75 | 33.50 | 38.75 | 44.00 | 49.99) N 

| 2 | aM TAG Ge SAE Se | 31.30 | 35.50 | 40.30 | 45.50 | soap] — 
30 | | i ie a ie: ae) SS it 39.20 | 43.25 | 47.85 | 5298] 

36 | | " 2 ie ae | |_| 46.90 | 51.00 | S50 it 

42 | ua A 2 ee Ae, | | 54.60 | S875) — 

| @ | | | | | fem) fC 

EXAMPLE: In parallel, a 6-inch and an 8-inch main are only equivalent to one pipe 9.26-inch in diameter. 4— 

FIG. 12—EQUIVALENT DIAMETERS + 
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o ; 510 om Circuit P 
orrection ————————- => l.. 
1.85 X 252.1 JG 5.4 X 85—> 49.5 X12.2=—= 560 
n by g 7 = ny: X 38.4= 3070— 3630 
: . , , ' 6= 126X126= 159 
Second Trial (Following First Correction ) IF 6&7 X 193= 1100 X 326 — 3590— 370< 
Circuit M 252.1 119 
Loop kX Q*™ kQ’*™ XQ h F 
BC . 12.0 X 23.2 = 18.0 < 40.5 = 11260 Correction ———————_ = 0.255 
CH 830X 68= 20.4X 95=—= 194—11454< 1.85 X 252.1 
BK 12.0 X 22.7 = 273.0 X a4 = = s1s07 
KH 54X 8&7= 47.0 X 12.7= — ' 
saan Third Trial (Following Second Correction) 
618.4 57 — 
57 al — 
Correction ———————- = 0.05 Circuit M 6+-— 
1.85 X 618.4 : — 
Loop k x ga kQr® x Q h ; 
Circuit O J 12.0 X 23.1= 278 xX 40.3 = 11200 
CH 3.0 X 81=> 243 XX 11.7= #284—11484< 7 
CD 94 X18.0— 43.2 X 30 = 1295 BK 12.0 X 22.8—274 X 39.7 = 10880 
DG 'LOX 89= 117X § = 59— 1354< KH 5.4X 7.9= 42.7X11.4= 487—11367 -— 
CH 30 X 68=> 204X 95= 194 — 
HG 2.4X14.0= 33.6 X 22.2 = 745— 939 as 117 
108.9 415 Correction ——————- = 0.102 510 
415 185 X 619 — 
Correction ———————- = 2.19 
1.85 X 108.9 ; = 
Circuit O ; = 
Cireutt N CD 24 xX 16.7= 40.0 X 276= 110 +R 
KH 5.4 X 87= 470 X12.7= 595 DG 30X 16> 48 xX 18= 9— 1114< 
HG 94 X 140— 33.6 X 222— 745— 1340< CH 3.0 X 81=—> 243 11.7= £284 2— 
KJ 118 X 15.7= 18.5 X 268=— 477 HG 2.4X144= 24.6 X 23.1=—= 797— 1081 
JG 5.4 xX 85=—> 45.9 X 12.2 = 560— 1037 —— 
ontemae oon 93.7 33 
145.0 303 33 flO 
303 Correction ——————_- = 0.19 § 
Correction —————- = 1.23 1.85 X 93.7 H 
1.85 X 145.0 : 
Circuit Q Circuit N 4 
3 
DE 42 X 15.4=> 64.7 X 25 = 1620 KH 5.4 X 79> 42.7 X* 114= 487 
EF 8.3 X149— 49.2 X 24 = 1180— 2800 HG 24 X144— 24.6 X 23.1—= 797— 1284< 2 
DG 30 =X 892 117X 6 = 59 KJ 1.18 X 16.6=> 19.6 X 27.3 = 535 5 
GF 3.6 X 222— 80.0 X 38.4=— 3070— 3129< JG 5.4 X 94=> 50.7X13.9= 705— 1240 ° 
205.6 329 omen 135.5 44 10: 
329 44 
Correction ——————-—_ = 0.865 Correction ————- = 0.17 
1.85 X 137.5 






1.85 X 205.6 
WATER Works & SEWERAGE, March, 1943 
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THE HARDY CROSS METHOD 


N 1.85 


0.1 1.85 to 40 1.85 


N 1.85 


3 456789 2 3 456789 


2 


3 456789 2 3 45356789 


FIG. 13—THE N** POWER OF NUMBERS 


1.85 
N 


12'®> to 6000"°> 


1.85 
N 


10,000,000 


FIG. 14—THE N’** POWER OF NUMBERS 
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4.87 
N 


0.1 to 17 


4.87 
N 


4.87 
N 


567 





56789 


FIG. 15—THE N‘* POWER OF NUMBERS 








Circuit Q 
DE 42 X 15.7= 66.0 X 25.8 = 1768 
EF 3.38 X 15.2— 60.2 X 248 = 12438— 3011< 
DG 30X 16=> 48 xX 18= 9 
GF 3.6 X 21.8— 78.4 X 37.8 = 2965— 2974 
199.4 37 
37 
Correction ———————- = 0.10 
1.85 X 199.4 
Circuit P 
JG 5.4 X 9.4=> 50.7X13.9= £705 
GF 3.6 X 21.8— 78.4 X 37.8 — 2965— 3670 
JI 147 X 86> 125x*12.4— 155 
IF 5.7 X 19.2 = 109.5 X 32.4— 3545— 3700< 
251.1 30 
30 
Correction ———————- = 0.064 
1.85 X 251.1 


This design is corrected to less than two tenths of 
one per cent. For usual design a correction to anything 
less than one per cent is ample. As a matter of fact, k 
for KJ could just as well have been considered as 1.2 
instead of 1.18 and k for JI as 1.5 instead of 1.47 with- 
out affecting the accuracy. 


Proving the Method and 
Residual Pressure Determination 


With a total flow of 2000 gpm the total friction loss 
from B to F will be— 





Loop h 
BC 11200 
CD 1105 
DE 1768 
EF 1243 
15316 
BK 10880 
KJ 535 
JI 155 
IF 3545 
—15115 
30431 


30431 
= 15,215 = Average h from B to F 





~ 
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By formula (6)— 
S: (B to F) = (20)*™ 
00,000 


= 0.152 X 254* 
= 38.6’ 


(*From Chart, Fig. 14.) 

Flow from A to B — 1600 gpm 

From Flow Chart (Fig. 7) for this flow through a 
12” main S — 7.0’ per 1000’, therefore S, from A to 
B is— 

2.6 X 7.0 = 18.2’, then 
S. (A to F)= 18.2 + 38.6 = 56.8’ 


Therefore, at 2000 gpm. total flow (1900 gpm. at point F) 
the friction loss amounts to 56.8 ft. 














Elevation—bottom of tank.............. 1319.0’ 
ee a MTP T TTT Tee ee 1095.0’ 
Total available head (EH) ..icccccccuccosce 224.0’ 
Pee Se He Oe i vikkévencceccenscaes 56.8’ 
Been Se ee OE FF so viackoweds scenes 167.2’ 
167.2 : 
Residual pressure (P) at F = = = 72.4 psi with 
2.31 
Q = 1900 gpm. 


With a flow of 2700 gpm at F, what will be the resid- 
ual pressure? 
S varies as the 1.85 power of Q. 
[& 1.85 
(13)—S, — S: om 


2700 } *" 


= 56.8 (1.42)** 





= 56.8 X 1.91* 
= 108.5’ 

(*From Chart, Fig. 13.) 
NE SUED TN ved dasesswisccccccmen 224.0’ 
S. from A to F with Q = 2700. ......cceee 108.5 
Residual (flow) head—H .......cccccccess 115.5’ 


115.5 ; 
Residual pressure at F with Q = 2700 = aan = 49.7 psi. 


Considering 20 psi as the lowest residual (flow) pre 
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THE HARDY 


wre permissible for good fire protection, what is the 
rimum safe flow possible, at this pressure, at point 


ma 

F? 
20 psi = 20 <X 231 = 47 
Total available head .................045. 224.0’ 
Oe) eee 46.2’ 
Total available head for friction loss....... 177.8’ 


Q varies as the 0.54 power of S (see Figure 16) 
— a S 
S: 
BF Dt 
By (14)—Q: = 1900 “ben 


= 1900 (3.13)°" 

= 1900 X 1.855* 

= 3520 gpm. = maximum flow with a residual 
pressure of 20 psi. at F. 


0.54 


— 


(*From Chart, Fig. 16.) 


These are safe figures, because this method pre- 
supposes that the domestic take-offs of 1% at points 
c, E, G, J and K will also increase correspondingly ; 
however, this will probably not be the case, hence the 
calculated residual pressures and flows will be slightly 
more than indicated, but the per cent of domestic take- 
off is so small, it is not necessary to lose the time re- 
quired to balance the flows all over again for this in- 
crease of flow at F. 


The accuracy of the above calculations in this par- 
ticular case depends somewhat upon the characteristics 
of the pump, that is, its ability to assume its proportion 
of the increased flows; however, with booster pumps 
having a pressure head on their suction, it is reason- 
able to suppose that the drop in discharge heads, result- 
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ing from increased flows, will result in a proportionate 
increase in discharge from the pump. For extreme 
accuracy, a head-capacity curve of the pump in question 
should be used in conjunction with the design. 


The Shand Nomograph 


With the use of the Shand Nomograph* (Fig. 17) 
many calculations are obviated, thereby facilitating ex- 
ceedingly the work of designing or evaluating a large 
system. The use of the nomograph is very simple; how- 
ever, the various values are slightly rearranged. 

The values of k and Q may be considered the knowns 
and the values of 1.85kQ°:** and h the unknowns. There- 
fore, knowing k and Q, a straight edge, a transparent 
triangle or a transparent plastic ruler may be laid 
across the nomograph even with k and Q, and the values 
of 1.85kQ°-*° and h may be read directly where the edge 
of the ruler crosses these respective scales. The per cent 
of correction is equal to the difference of the h values 
of each loop divided by the sum of the values of 
1.85kQ°:*. 

For example, consider Fig. 5 again and the calcula- 
tions made for it. The values are arranged as shown, 
the knowns on the left and the unknowns read from 
the nomograph and placed on the right. 


First Trial 





Loop k Q 1.85kQ°” h 
ABCD 18 25 525 7000 
AD 6 75 440 18000<- 

965 11000 
11000 
Correction = 11.4 
965 


0.54 
N 





FIG. 16—THE N°’“ POWER OF NUMBERS 
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300 lh 
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200 Q LBS 
1.85 KQ 985 a i Q in Per Cent 
h=KQ® of Total FI 
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5000 200000 
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_— 100000 70 
50000 
20 1000 20000 so 
500 10000 E 
10 5000 3 30 
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5 2000 7 
100 1000 —j 20 
50 500 3 
200 : 
20 d 
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| 50 49 
0 2 
0.5 5 20 4; 
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~SHAND NOMOGRAPH 


FIG. 17—SHAND’S NOMOGRAPH FOR USE IN APPLYING THE HARDY CROSS METHOD 
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VALUES OF “R” FOR 1,000 FT. OF PIPE BASED ON HAZEN AND WILLIAMS FORMULA 
Head Loss in Ft.: S = r x Q*™ per 1,000 ft. (Q in M.G.D.) 


(—Inches c= 70 c = 80 ec =90 c= 100 c= 110 c= 120 e = 130 c= 140 
rece acne 860.69 672.31 540.67 444.91 373.00 317.53 273.83 238.76 
a 119.44 93.30 75.03 61.74 51.76 44.06 38.00 33.13 
Se hanwsreis 29.42 22.98 18.48 15.21 12.75 10.85 9.36 8.16 

Sc aiienw 9.93 7.75 6.24 5.13 4.30 3.66 3.16 2.75 
cc eees 4.08 3.19 2.57 2.11 1.77 1.51 1.30 1.13 
wns 0 1.925 1.504 1.209 0.995 0.834 0.710 0.612 0.534 
cae see 1.007 0.787 0.633 0.521 0.437 0.372 0.320 0.279 
eee 0.567 0.443 0.356 0.293 0.246 0.209 0.180 0.157 
eee 0.3390 0.2648 0.2130 0.1753 0.1469 0.1251 0.1079 0.0941 
ee 0.1396 0.1091 0.0877 0.0722 0.0605 0.0515 0.0444 0.0378 
eR? 0.0471 0.0368 0.0296 0.0244 0.0204 0.0174 0.0150 0.0151 
eS 0.01939 0.01514 0.01218 0.01002 0.00840 0.00715 0.00617 0.00528 
scat eens 0.00915 0.00715 0.00575 0.00473 0.00397 0.00338 0.00291 0.00254 
De caiwoad 0.004774 0.003729 0.002999 0.002468 0.002057 0.001761 0.001519 0.001324 
RY 0.001611 0.001258 0.001012 0.000833 0.000698 0.000594 0.000513 0.000447 
eres 0.001013 0.000791 0.000636 0.000524 0.000439 0.000374 0.000322 0.000281 
>a rama cocini 





Second Trial (Following First Correction) 





Loop k Q 1.85kQ°’” h 
ABCD 18 36 700 14000<- 
AD 6 64 375 13400 
1075 600 
600 
Correction = 0.56—No correction 
~*Developed by H. Shand, Engineer, Greater Winnipeg Water 


pistrict, Winnipeg, Canada. 
Rates in M.G.D. 


For those who prefer to value flows in millions of 
gallons per day, Fig. 18 may be used. This table is 
especially useful when dealing with large mains and 
large rates of flow. The use of this table in balancing 
fows is identical with that of Fig. 2, with the exception 
that a different formula is used for calculating the total 
friction loss, and a slight difference in nomenclature. 


Nomenclature and Formulas 


Q.= million gallons per day expressed as 1, 1.5, 
2.6, 25, 150, ete. 





(15)— —r a” 
Ss 

(6)— r= 
Foes 

(17)— Se=he (.01 M.G.D.)*” 

(8)— S=r Q.** 

(19)— a**—a X a*™ 

(Courtesy Burns and McDonnell Engineering Co.) 


Examples of Use : 

Consider Figs. 4 and 5. From Fig. 18, it will be found 
that r — 10.85 for 8” pipe with C — 120. Therefore, 
r for loop ABCD — 3 & 10.85 — 32.55, and for loop AD 
itis 1 & 10.85 — 10.85. Using the same values in the 
frst trial previously used when calculated on the Q,, 
basis, the calculations are as follows: 


First Trial 





Loop ry X OM = 70." X O@= ie 
AD 10.85 X 39.1 = 424 X 75 = 31800< 
ABCD 32.55 X 15.4 = 500 X 25 = 12500 

924 19300 
19300 19300 
Correction —_—= = 11.3 
1.85 X 924 1709.4 
Second Trial 
ABCD 32.55 X 21.0 = 684 X 36 = 24600< 
AD 10.85 X 34.2 = 371 X 64 = 23800 
1055 800 
800 800 
Correction ———_- = ———- = 0.41 
1.85X 1055 1950 
24600 + 23800 
Average hr = = 24200 





2 


FIG. 18—VALUES OF “R” FOR 1000 FT. OF PIPE (Hazen and Williams Formula) 


For a flow of 1 million gallons per day (Q, —1), the 
total friction from A to D in either loop will equal, 

By formula (17)— 

S;: =24200 (.01)** 
= 24200 X .000195 
= 4.71 feet 

This value agrees with the value previously obtained 
for Q,,— 695 (one million gallons per day) shown 
earlier when considering Figs. 4 and 5. 

For a total flow of two million gallons per day 
(Q. = 2), total friction loss (S,) by formula 17 will 
equal— 

S: = 24,200 (.02)** 
= 24,200 X .00072 


= 17.42 feet 
Considering Figs. 4 and 5, 
36% of 2= .72 M.G.D. 


64% of 2=— 1.28 M.G.D. 

For loop ABCD (formula 18) 

S. = 32.55 X (.72)*™ 
= 32.55 X .545 
= 17.73 feet 

This value agrees with the value obtained with 
formula 17 immediately precedifig. 

Formulas 15, 17 and 18 are easily used in connec- 
tion with Fig. 3, for all numbers from 1 to 100. For 
instance (25)** equals 25 multiplied by (25)°-*. 
From Fig. 3 we find that (25)°-*° equals 15.4. There- 
fore, by (19) 

(26)** = iy 15.4 


Again considering Figs. 4 and 5, S, from A to D 
(loop AD) equals, for Q. — 2, S, — 10.85 & 1.28 (64% 
of 2) & (1.28) 9% 

From Fig. 3, by interpolation (1.28)°-** equals 1.224 
approximately, and 

= 10.85 X 1.28 X 1.224 
= 17 feet 

This value agrees closely enough with the two values 
preceding. 

In conclusion it might be stated that with the use 
of a log and an H & W slide rule all calculations involv- 
ing exponential formulae are immensely facilitated. 
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W.P.B. to Have a 
Special Sewerage Section 


Director Maverick of Governmental Division Makes An- 
nouncement in Special Address Before N. J. 
Sewage Works Association 


Readers will recall having seen in our February issue 
certain resolutions of the Board of Directors of the 
Am. Society of Civil Engineers and the Executive Com- 
mittee of the Sewerage Works Federation passed late 
in January and directed to the Honorable Maury Mave- 
rick, Director of the Governmental Division of the War 
Production Board. The resolutions outlined the need 
for the establishment of a special Section in the Govern- 
mental Division for the purpose of handling matters 
pertaining to sewerage and sewerage treatment. 


Following this, in response to the resolution, the Director of 
the Governmental Division designated official representatives to 
further discuss the resolutions with the Secretary of A.S.C.E. 
As an outcome of the forthright presentation of facts and needs 
and their conveyance to Director Maverick by his representatives, 
the Director requested three men to serve as a committee of con- 
sultants to the Governmental Division for the purpose of inter- 
view and a more thorough discussion in Washington. The out- 
come of this discussion with director Maverick and his admin- 
istrative staff the committee was reqyested to submit specific 
recommendations as to policy, plan and procedure in the pos- 
sible establishment of a new Section to be devoted expressly to 
Sewerage and Sanitation. The committee rendered certain con- 
crete recommendations which, after consideration by the Direc- 
tor of the Governmental Division and his executive staff, were 
accepted and approved in full. These recommendations and the 
Director’s letter of approval, with decision to place them in effect 
with the least possible delay, follow. 





WAR PRODUCTION BOARD 
WASHINGTON, D. C. 
March 8, 1943 


REPLY REFER TO 


George J. Schroepfer, President 
Pederation of Sewage Works Association 


Linn H. Enslow, Editor 
Water Works and Sewage Magazine 
American Society of Civil Engineers 


William Raisch, Representing 
American Society of Mecranical Engineers 


Gentlemen: 


Your report of March 4th setting forth de- 
finite recommendations for the establishment of a 
Sewer and Sanitation Section within the Division of 
Governmental Requirements of the Wer Production Board 
is hereby acknowledged. 


After further study of the benefits of this 
proposal, necessary steps will be undertaken to place 
these recommendations in effect. 


The assistance and cooperation you gentlemen 
have rendered the Governmental Division as consultants 
on this important phase of our work is much appreciated, 
and it is my sincere sire that we continve to have 
the privilece of calling on you for advice and assist- 
ance. 





Maury Maverick, Director 
Governmente] Division 











While this item is going through the presses Director Maverick 
is by invitation making an appearance in person before the N. J. 
Sewerage Works Assocation as special luncheon speaker to an- 
nounce the new plans of his Division of W.P.B. in advancing its 
service to the sewerage and sanitation field and bettering the 
understanding and cooperative efforts between the governmental 
agency and sewerage works operators and engineers throughout 
the Nation. 

To us, the highlight in the setting up of the new Section is that 
it is to be headed by and staffed with practical sewerage and 
sanitation men who understand the needs and also the minimum 
requirements necessary in maintenance and operation of plants 
and systems. 


Water WorkKs & SEWERAGE, March, 1943 
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Recommendations Made to the Director of the Govern 
mental Division of W.P.B. by the Special Board” 
of Consultants on Sewage and Sanitation 


Honorable Maury Maverick, Director, 
Governmental Division, 

War Production Board, 

Washington, D. C. 


Dear Sir: 

Availing ourselves of the invitation to confer with 
you, followed by study and deliberation, the under. 
signed are prepared to offer for your consideration 
the following recommendations for strengthening the 
service being rendered by the Governmental Division 
in the field of Sewerage and Sanitation: 

1. Establishment of an operating section known as 
the “Sewerage and Sanitation Section” jn the 
Governmental Division. 

2. Such Section to be charged with the supervision 
of all priorities matters relating to: 

A. Construction of: 

(a) Sewage and wastes collection, pumping 
and treatment facilities. 

(b) Garbage and refuse collection and dis. 
posal facilities. 

B. Alterations or additions to: 

(a) Sewage and wastes collection, pumping 
and treatment facilities. j 
(b) Garbage and refuse collection and dis- 
posal facilities. : 

C. Maintenance, repairs and operation of: 

(a) Sewage and wastes collection, pumping 
and treatment facilities. 

(b) Garbage and refuse collection and dis- 
posal facilities. 

3. The function of the proposed new Section would 
be to generally clear all matters relating to sew- 
erage and sanitation and to determine the essen- 
tiality, in whole or part, of projects within the 
scope outlined under (2) above and to make 
recommendations to the Director of the Govern- 
mental Division as to approval or rejection of 
projects. 

4. The method of departmental procedure under 
(3) would be: 

A. For new construction, alterations and addi- 
tions as outlined under (2A and B), existing 
organization to be utilized for processing, 
stripping, ete. 

B. All matters pertaining to maintenance, re- 
pairs and operation as outlined under (2 C) 
and covered by Order P-141 (and allied or 
future amending Orders) to be administered 
within the proposed new Section. 

5. To place these recommendations into effect, it is 
suggested that a Section Chief of proven ad- 
ministrative ability and nationally recognized in 
the field of sewerage and sewage treatment 
practice be appointed and that he be given the 
necessary technical assistance to carry out the 
objectives outlined herein. 

In addition to the benefits readily apparent from 
the establishment of such a Section, it is our opinion 
that the information and data accumulated as the out- 
come of the functioning of the proposed Section will 
be of material value in sound programming of essen- 
tial projects during the transition period following 
the successful conclusion of military hostilities. 

It is confidently expected that when the above rece- 
ommendations are put into effect it will be possible 
to even further conserve critical materials. This 
opinion is strengthened by our observation of the ac- 
complishments in the water works field since the 
establishment of a Water Section in the Power Branch. 
That is to say, a closer relationship will be effected 
between the Federal Authority and the sewerage and 
sanitation officials of the Nation. 


Respectfully submitted, 
LINN H. ENSLOW, Consultant 
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INTRODUCING OUR NEW EDITOR 






George Symons Joins W. W. & S. 
Editorial Staff 


The Gillette Publishing Com- 
pany announces that on April 
1, 1943, Dr. George E. Symons 
of Buffalo, N. Y., becomes full- 
time Associate Editor of 
WaTeR WoRKS & SEWERAGE. 

“Doc” Symons cut his pro- 
fessional eye teeth on the op- 
erating end of water supply 
under the watchful eye of a 
Superintendent-Dad, who still 
is water works “boss’”’ down in 
Danville, Ill, where George 
was born the same year that 
they put in filtration—1903. 

The little water fairies at 
Danville whispered in George’s 
ear— “Go to college, study 
chemistry, and learn all about 
water.” From a water 
“Super’s” meager earnings his 
“Dad” sent George first to the 
University of Wisconsin and 
then to the University of IIli- 
nois, from which he returned 
home with a _ Bachelor of 
Science degree with Honors in 
Chemistry. He returned to the 

University of Illinois for grad- 
uate study in Sanitary Chem- 
istry and Bacteriology, and when he completed his work 
he was the possessor of two more sheepskins for the 
attic trunk. The degree of Master of Science and 
Doctor of Philosophy were his by 1932. 

The rapid strides then being made by sewage treat- 
ment attracted the young Ph.D. away from his “first 
love’—W ATER—and he became associated with an- 
other chemist who had earlier fallen from grace by 
leaving water works for sewage treatment—‘“Doc” Hat- 
field of Decatur, Ill. And, so, Symons became chemist 
at the Decatur, Ill., Sewage Treatment Plant, later 
joining the Illinois State Water Survey and doing some 
teaching as Instructor in Sanitary and Colloidal Chem- 
istry in the University. 

Following this he was employed by the Freeport Sul- 
phur Co. on water treatment problems and, thereafter, 
conducted a consulting practice in water and sewage 
treatment until joining the engineering firm of Greeley 
and Hansen of Chicago in 1935. 

When “Doc” Symons’ firm undertook the design of 
the modern sewage treatment plant of Buffalo, N. Y., 
he was in 1936 placed in charge of treatment studies, 
conducted for the supplying of data used in plant de- 
sign and for planning subsequent plant operation. Upon 
completion of the new plant he was retained by the 
Buffalo Sewer Authority as Chief Chemist, which posi- 
tion he has occupied from 1938 to date. During this 
tenure he has conducted numerous plant operating and 
research studies that have been productive of improved 
methods and plant operating economies of note. 

The new Associate Editor of WATER WorKS & 
SEWERAGE is already known to its readers because of 
his worthy articles therein. Dr. Symons, a prolific pro- 





George E. Symons, M.S., Ph.D. 
Associate Editor 


ducer of papers during his 
career, has to his credit as 
author or co-author 46 pub- 
lished papers and articles, one 
of which brought to him the 
Kenneth Allen Award of the 
N. Y. State Sewage Works As- 
sociation. 

Dr. Symons, whose name is 
already in “American Men of 
Science,” is a member of the 
fraternity Phi Kappa Sigma 
and the honorary scientific and 
engineering societies Sigma 
Xi, Phi Lamba Upsilon, Mu 
San, and Alpha Chi Sigma. He 
is a member of the American 
Society of Civil Engineers, 
having served as secretary of 
the Buffalo Section; of the 
American Institute of Chem- 
ical Engineers, serving as sec- 
retary of the Western N. Y. 
Section; the American Chem- 
ical Society; the American 
Water Works Association; the 
Federation of Sewage Works 
Association through the N. Y. 
State Sewage Works Associa- 
tion, of which he is a member 
of the Executive Committee, Chairman of the Program 
Committee and Research Committee, and Chairman of 
its Western Section, of which he was an organizer and 
energizing secretary for several years. Continuing his 
interest in water, he was chosen Chairman of the Erie- 
Niagara Water Operators Conference, sponsored by the 
A.W.W.A. 

“Doc” Symons, with his rich background of teaching, 
investigational, consulting and operating experience in 
water supply and sewerage, and his proven ability in 
expressing himself in words and print, constitutes what 
we believe to be a real “find” in our search for a well © 
qualified Associate Editor. 


“The Ominous Arms Case”’—A New 


Back-Siphonage Sound Movie 

In N. Y. State Dept. of “Health News” the following 
notice has appeared. Knowing that many of our readers 
may have use now or in the future for a movie picturiz- 
ing the workings of and dangers from back-siphonage 
and measures of correction, we are reproducing this 
notice in part: 

The dangers of back-siphonage of sewage into the 
water supplies of buildings are dramatized in a recently 
produced sound motion picture, “The Ominous Arms 
Case,” based on a suit for damages which was brought 
against the owner of an apartment house when the 
child became ill from a water-borne disease. 

It illustrates approved types of modern plumbing 
fixtures and the need for employment of well-informed 
plumbers. Bookings of this sound film in the 16 mm. 
size may be arranged through the Office of the War 
Training Programs, 353 Broadway, Albany, N. Y. 
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“CALL MEN” 


Their Education and Preparation for Anticipated Calls* 





The Author 


r i VHE responsibility of maintain- 
ing water service in case of an 
air rail falls on the water util- 

ity itself. 

In peace time the Portland Water 
District System is_ sufficiently 
manned to handle any emergency, 
but in war time the force is not suf- 
ficient to spread itself over the whole 
territory during bombings. This 
made it necessary to enlist competent 
men from the outside to help fill in 
the emergency organization. The 
Portland Water District asked 
plumbers, steam fitters and others 
who are somewhat familiar with the 
operation of water gates and the re- 
pairing of cast iron pipe to help 
them in the capacity of gatemen or 
Zone Men. The response was very 
gratifying. 

Before these men could be _in- 
structed in their duties, much plan- 
ning and work was necessary. 

The Zone Plan 

The idea of using the city wards 
or Civilian Defense Zones did not 
seem practical, so the Portland Wa- 
ter District divided its territory into 
zones according to the size of mains, 
congestion of buildings, importance 
of defense industries and vulnerable 
spots such as water fronts and ship- 
yards. 

The District contains approxi- 
mately 3,500 gates controlling about 
460 miles of mains. This territory 
has been divided into 33 zones, with 
an average of about 100 gates per 
zone. 

The following shows the average 
number of feet of mines controlled 
by one gate— 

°A paper presented before the Maine 


Water Utilities Association, Portland, Me., 
Feb. 9, 1943. 











WATER Works & SEWERAGE, March, 1943 


By EVERETT O. BOOTHBY 
Ass‘t Supt. 
PORTLAND WATER DISTRICT 
PORTLAND, MAINE 


Feet 
Portland (city proper)...... 380 
a eer 610 
Village Districts ............ 860 
CB eee 1,200 


Also, the gates and gate books 
had to be prepared for the Zone Men. 
All gates were inspected and location 
measurements rechecked. Copies of 
the gate books were made and dis- 
tributed, each Zone Man having a 
map of his own territory. As far as 
possible the Zone Man was assigned 
to the zone ir which he lived. 


Training 


Then, each zone man should famil- 
iarize himself so thoroughly with 
the location of his gates that he can 
put his foot on any of them in a 
blackout. To accomplish this, each 
zone man was taken out by one of 
our men to show him the location of 
the gates, tell him their size, show 





A P.W.D. “Call Man”—READY 





him how to operate them, and what 
gates to shut off in order to close 
certain sections. Some of the Zone 
Men have been out several times ang 
others, very few. This Spring we 
will start again on their education 
and expect to have an efficient group 
of men to help us if the occasion 
arises. 


The Zone Man’s Equipage 


The Zone Man wears a white steel 
helmet with the word “Water” paint- 
ed in black on the front. He will be 
provided with an arm band showing 
that he belongs to a Utility Repair 
Crew, and will have a certificate 
from the State Coordinator. 

His equipment consists of a knap- 
sack containing his gate book, 
flashlight, a 100-foot tape, and of 
course the proverbial gate wrench, 
a pick and shovel. 


Operations 


In case of an air raid, all Zone 
Men are expected to report to their 
nearest O.C.D. Precinct Headquar- 
ters on the first warning. There are 
25 of these stations. 

As the Air Raid Wardens bring in 
reports of damage to water mains 
our Zone Men will investigate and 
handle all minor troubles. If he 
needs help, the Precinct Headquar- 
ters will telephone or send a mes- 
senger to the Control Center where 
our representative will communicate 
with the shop and one of the regu- 
lar crews stationed there will be sent 
to his assistance. 

After the raid, all Zone Men 
without incidents will report by tel- 
ephone to the shop to see if they are 
needed elsewhere. 

Zone Men who have had minor in- 
cidents are expected to report those 
to the shop immediately. 

We hope that Hitler will be kept 
pusy at home but in case he should 
visit us with airplanes, the Portland 
Water District will be greatly assist- 
ed by these Zone Men in shutting off 
broken mains and getting damaged 
sections back to normal again. 
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THREE CHICAGO FEATURES 
FOR YOUR POST-WAR SEWAGE PLANS 


1—Specialized Equipment 
2—Application Engineering 





hat 3—Supervision of Installation and Operation 
OSe 
“ SPECIALIZED EQUIPMENT developed by the Chicago 


Pump Co. for the Activated Sludge Process, and for automatic, 
trouble-free handling of sewage in all types of plants includes 
up the following: 

ion CHICAGO WIDE-BAND AIR DIFFUSION SYSTEMS with Swing 
Diffusers and Stationary Diffusers for medium and large plants. 


COMBINATION AERATOR-CLARIFIER, which performs the aera- 
tion and clarification phases of the Activated Sludge Process in a 










































ee single tank, is ideal for small plants. a — 
“ COMMINUTOR for subsurface, automatic screening and cutting - 
ts of coarse solids without removal from sewage channel. 
air FLUSH-KLEEN sewage pumps for lift stations are automatic and 
ate cannot clog, because solids do not pass through the impellers. 
SCRU-PELLER, designed especially for primary sludge, has mul- 
tiple shearing action all the way through the pump. 
of APPLICATION ENGINEERING, based on ten years’ expe- Stationary Diffusers for medium and large plants. 
ch, rience, includes complete preliminary reports in connection with —— ee 
: the rational application of equipment for the successful operation 4 | 
of Activated Sludge Plants. Reports include cost and operation 
estimates and schematic layouts. 
- SUPERVISION OF INSTALLATION AND OPERATION 
sir insures successful operation of plants and equipment. 
ar- 
ire OUR DISTRICT SANITARY ENGINEERS WILL CONFER WITH YOU 
Our District Sanitary Engineers are busy with war projects, but they can be 
in scheduled to review your post-war problems with you when in your vicinity. Combination Aerator-Clarifier for housing projects, 
) Write today and we shall be glad to call on you. small camps, institutions and small towns. 
ins 
nd 
he 
ar 
eS- 
re 
ite 
‘u- 
nt 
en 
el- 
re COMMINUTOR 
Automatic Screening and Cutting of All SCRU-PELLER | 
Coarse Sewage Matter. Centrifugal Pump With Cutting Screw Feed. 
n- 
| CHICAGO PUMP COMPANY | 
pt FLUSH-KLEENS can't clog. Solids do 
Id SEWAGE EQUIPMENT DIVISION not pass through the impellers. 
nd D Sewage flows through inlet pipe. 
t- 2300 WOLFRAM STREET CHICAGO, ILLIN ors 2 Coarse sewage matter is retained by strainer. 
off @ Strained sewage flows through idle pump to 
Electric Pumps: Circulating, Bilge, Swing Diffusers, Stationary Diffusers. basin. 
od Scru-Peller, Flush-Kleen, Plunger, Mechanical Aerators, Combination @ Special check valve closes; sewage and 
Fire, House, Condensation, Vacuum. Aerator-Clarifiers, Comminutors. coarse matter are pumped to sewers. 
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Yes, cast iron pipe, by far the lowest 
in cost per service year of all pipe 
materials used for underground mains, 
is now more economical than ever. 
In January we announced that our 
members were making pipe in accord- 


ance with the recently adopted A.S. A. 





This is pig iron—a raw material used 
in making cast iron pipe. The improved 
pipe made by our members in accord- 
ance with the new A. S. A. Law of 
Design conserves pipe metal, and there- 
fore pig iron, with resultant economies 
to such vital public services as water, 
gas and sanitation utilities. 


CAST IRON PIPE | 
BECOMES EVEN HWE ECONOMICAL 


LAW OF DESIGN for cast iron pipe 
in underground service. And that this 
new Law of Design was the result of 
our cooperative study with consulting 
engineers and pipe users under the 


auspices of the American Standards 


Association. 
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tinue to manufacture cast iron pipe 





This new A. S. A. Law of Design 
means that the weights and thick- 
nesses of cast iron pipe are scientifically 
designed for specific laying conditions. 
No more risk of under-guessing. No 
more over-guessing to be safe. You 
get the proper thickness for the service 
required. 


Our members will of course con- 


in accordance with previously estab- 
lished specifications —A. W.W. A.— 
A. G. A.— Federal Government W W 
— P— 421. But it will be obvious that 
the new factors in cast iron pipe dc- 
sign can save thousands of tons cf 
metal with resultant large economies 
to pipe users. 

Thus, cast iron pipe keeps in step 
with American Industry’s swift war- 
time progress in design and produc- 
tion. Known for longest life by official 
records— proved to be lowest in main- 
tenance cost by a nation-wide survey 
—salvaged or re-used by hundreds of 
cities —it is now scientifically designed 
for specific laying conditions. And it 
is more economical than ever. Cast 


Iron Pipe Research Association, 


Thomas F. Wolfe, Engineer, Peoples 
Gas Bldg., Chicago. 


RESEARCH ASSOCIATION, CHICAGO 


——————} 
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WORKERS 
Millions 


There is more to these charts than meets the eye. 
Not seen, but clearly projected into the future, is 
the sales curve of tomorrow. Here isthethrilling 
story of over 25,000,000 American workers who 
are today voluntarily saving closeto FOUR AND 
A HALF BILLION DOLLARS per year in War 
Bonds through the Payroll Savings Plan. 


Think what this money will buy in the way of guns 
and tanks and planes for Victory today—and 
mountains of brand new consumer goods tomorrow. 
Remember, too, that War Bond money grows 
in value every year it is saved, until at maturity 
it returns $4 for every $3 invested! 

































THESE CHARTS SHOW 
ESTIMATED PARTIC. 
PATION IN PAYROLL 
SAVINGS PLANS FOR 
WAR SAVINGS 
BONDS (Members of 
Armed Forces Included 
Starting August 1942) 





STUDY THEM WITH AN EYE TO THE FUTURE! 


Here indeed is a solid foundation for the peace-time 
business that will follow victory. At the same time, 
it is a real tribute to the voluntary American way 
of meeting emergencies that has seen us through 
every Crisis in our history. 


But there is still moreto bedone. As our armed 
forces continue to press the attack in all quarters of 
the globe, as war costs mount, so must the record 
of our savings keep pace. 

Clearly, on charts like these, tomorrow’s Victory 
— and tomorrow’s sales curves—are being plotted 
today by 50,000,000 Americans who now hold 
WAR BONDS. 


Save with 
War Savings Bonds 














This space is a contribution to America's all-out war effort by 
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MAINE WATER WORKS ASS‘N 


Meets for 14th Year as Guests of the Portland Water District; 


HE eighteen-year old Maine 
[vere Utilities Association met 
in Portland, Me., February 9th 
and 10th for its 14th consecutive an- 
nual meeting, as guests of the Port- 
jand Water District in its handsome 








J. W. Randlett 
Supt. of Water 
Richmond, Me. 


Fred J. Reny 
Gen’'l Manager 
P.W.D. 


Annual Host Presiding 
Maintenance Building. Here techni- 
cal sessions, demonstrations, equip- 
ment exhibits and meals can all be 
held under one roof with field dem- 
onstrations stored in the spacious 
yard. 

As has been the custom for the 
past several years, the annual Port- 
land meeting started with one of 
those now famed clam chowder sup- 
pers served by the women-folk of 
Portland Water District employees, 
and presided over by Fred J. Reny, 
P.W.D.’s genial go-getting General 
Manager, as No. 1 host. Modest en- 
tertainment followed the supper, 
which as far as this reporter is con- 
cerned features that superb 
“P.W.D.” clam chowder and a brand 
of doughnuts of which there is 
thought to be no equal. 

In these times the natural ques- 
tion was how did our hosts get to- 
gether the scarce coffee, butter, 
sugar etc., required to serve the more 
than 100 members and guests. This 
question was answered by host Reny, 
who explained that P.W.D. em- 
ployees had contributed from the 
family larders for the occasion these 
“critical materials” having been 
stored in the P.W.D. vault alongside 
of gilt edge securities and the like. 

Following the hour of entertain- 
ment by local talent, what may be 
termed the “P.W.D. Technical Pro- 
gram” got under way. The lead-off 
man was J. Arthur Jackson, Ass’t. 
Treasurer of the District, who spoke 
on “Civilian Defense in the Water 











Hear All-Out War Program 


Plant,” in which he discussed camou- 
flage, “strategy, tactics and oper- 
ations.” “Strategy,” he said, was the 
planning and charting; “Tactics,” 
the training of auxiliaries and ma- 
chinery protection; “Operations,” 
the provision of manpower for emer- 
gencies and plant preparation for 
expected attack. He had benefited by 
attending the O.C.D. School held at 
Amherst, Mass., where amongst 
other things it had been learned that 
sand smothering for _ incendiary 
bombs had been ruled out as the ac- 
ceptable method, since such bombs 
now are made to produce a delayed 
explosion. 

Then followed two __ illustrated 
papers. The first was by Everett 
O. Boothby, P.W.D.’s Ass’t. Sup'’t, 
“The Education and Training of 
Call-Men and Preparations for Anti- 
cipated Emergencies,” and the sec- 
ond by C. Raymond Moore, P.W.D.’s 
Ass’t. Engr., on “Field Chlorination 
—Routine and Emergency.” Both of 








J. Elliott Hale 
State San. Engr. 
Augusta, Me. 


Horace J. Cook* 
Supt. of Water 
Auburn, Me. 


Defense Commit- State Water 
tee Chairman Coordinator 
(*Iliness caused him for the first time to 


miss attending a M.W.U.A. meeting in the 
18 years since the association was organ- 
ized in 1925. Considering the fact that the 
association holds at least six meetings each 
year, this record is the more impressive.) 


these timely papers are to be found 
printed in full in this issue. 


Exhibits’ and Demonstrations 


As is customary at these annual 
Portland meetings the forenoon of 
the following day was devoted to in- 
spection of manufacturers’ exhibits 
(arranged at no expense to the ex- 
hibitors) and demonstrations in shop 
and field, Incidentally, this arrange- 
ment offers splendid opportunity for 
“visiting” amongst fellow operators 
while also learning of the newest 
aids to operators and methods. 
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Appropriately the “Field Chlori- 
nation Crew” of P.W.D. put on a 
demonstration of main chlorination 
under Messrs. Moore’s and Scales’ 
supervision, to show at first hand 








Tarr 8S. 8S. Anthony 


Earle A. 
Supt. of Water 
Winthrop, Me. 


Secy.-Treas. 


Supt. of Water 
Augusta, Me. 


Editor 


what had been discussed the even- 
ing before. 

The second demonstration was 
that of the Boveé Los Angeles “War 
Gas Detector” which was, described 
in an article by Clifton Boveé, Re- 
search Chemist of the Los Angeles 
Bureau of Water Supply, in the De- 
cember, 1942, issue of WATER WORKS 
AND SEWERAGE. (If any reader who 
has not a copy of this issue, desires 
one we will attempt to meet requests 
for it-as long as the reserve supply 
of copies permits.—Ed.) This in- 
teresting demonstration was made 
by Jos. W. Fuller, Maine Dep’t. of 
Health Chemist, who had the “real 
stuff” on hand for the demonstra- 
tion of the various color changes of 
the indicator solutions as set forth 
in Mr. Boveé’s article. So much in- 
terest was shown in this demonstra- 
tion that Mr. Fuller was prevailed 
upon to repeat it at the afternoon 
session. He reported that the very 
simple assembly of tubes required 
for the small portable unit (see pic- 
tures) could be made at the cost of 
roughly $5.00 per unit. Fortunately 
all of the reagent solutions required 
were stable and therefore would re- 
main dependable without frequent 
renewals. 

In reply to questions Mr. Fuller 
stated that its use was more or less 
fool-proof and the indicators very © 
sensitive to Lewisite and mustard- 
gas almost instantly. In the field, 
suction to operate it could be obtain- 
ed from the automobile windshield 
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wiper. Although hydrogen sulphide 
or sulphur dioxide in _ industrial 
areas might give a false indication, 
the unit would only be used after or 
during an air raid, so that was not 
a factor of consequence. 


Fred Sparks Wins Free Dinner; 
Cook Misses First Meeting 


When Secretary Earle Tarr re- 
ported that in the face of transpor- 
tation difficulties the attendance 
representing 36 separate water utili- 
ties, was 116, he named Fred Sparks, 
Sup’t at Oldtown, Me., as the winner 
of the free dinner awarded that 
member traveling the longest dis- 
tance to the meeting. 

The Secretary then noted the ab- 
sence of Horace J. Cook, Auburn’s 
Sup’t, at home sick. This comment 
was especially noteworthy when it 
was known that Mr. Cook had never 
in the 18 years of the Association’s 
existence missed a meeting before. 
This record is the more impressive 
when realizing that M.W.U.A. holds 
not fewer than 6 meetings each year. 
Members heartily approved a motion 
made to send “Wheel-horse” Cook a 
special message of well wishes for 
@ speedy recovery, and appreciation 
of his splendid work over the years 
in the Association—most recently as 
Crairman of the highly active De- 
fense Committee, which every year 
of the past several has been voted 
sizable sums to conduct its impor- 
tant work of inventory gathering, 
mutual aid, and redistribution of 
surplus materials. 


Report of the Defense Commit*ee 


In the Chairman’s absence the De- 
fense Committee Report was pre- 
sented by Leo. K. Saduns, of Augus- 


Capt. Francis McAlary 
at the microphone ; 
Chrm. Randlett look- 


ing on. 


left: Hayes, 


ta, secretary of the committee. The 
report stated in the beginning that 
Water Works Managers believed that 
salaries of water utility employees 
should be raised for the duration at 
least—or as long as living costs re- 
mained up. Attention was directed 
to the fact that it is not necessary 
for increased salary approvals to be 
gotten from the War Labor Board 





Fred Reny has an in- 
terested audience.From 


Lufkin, Reny, Anthony. 
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or Internal Revenue Commission in 
the case of publicly owned utilities 
so long as prevailing local rates for 
equivalent work are not exceeded. 
This ruling was made Dec, 26, 1942. 

Post war considerations were 
stressed with an urge that managers 
not delay further planned better- 
ments for labor relief when the 
shooting war is won. 

The inventorying of plants con- 
and now inventory blanks 


tinues 


R. 8. Weston A. F. McAlary 
Consulting Engr. Supt. 
_ Boston Rockland, Me. 
(Distinguished (Association 
Guest) Vice-Pres.) 


have gone out to all Maine utilities 
with 300 or more services. A plea has 











for copper, brass or bronze the eo 





use number DP-12-10 must sti be de 
placed on the order with the Priority nm 
rating. su 
The report pointed ou - 
would appear that the oll ee ; . 
pipe and fittings had passed, Sines be 
one producer had offered 6 in, pipe 
to Auburn and Sanford for Naval br 


Air Stations at a price below that 
at which water works manager 
would wish to sell their surplus, jf 
any. And pipe delivery is assured in 
7 days in these two cases, 


Information from W.P.B. 


To discuss recent developments 
pertaining to water utilities in th 
War Production Board and more 
specifically to answer questions 
W. B. Ranger, Manager of the Port. 
land District Office of W.P.B. (14 
High St., Portland) appeared. 

To Mr. Ranger had been directed 
four questions in writing, which he 
first answered. 

(1) Is a water utility permitted 
to install a meter on an old service 
not heretofore metered? 

The answer: Absolutely. The only as 

















































made for their completion without limitation is the F-43 requirement g° 
further delay. that the total of new meters used 
Concerning chlorine supply, the in any quarter of the year be not in ed 
General Preference Order M-19 as_ excess of 15% of meters junked in ha 
amended Dec. 7, 1942 again calls the same quarter of 1940. in 
for placing of all orders before the (2) When surplus inventoried ma- in 
10th of the month for chlorine sub-_ terials are sold by the water utility by 
ject to delivery during the month what is the price limitation? aw 
following. (Also it should be stressed The answer: Since the matter of ple 
that the prompt return of empty prices comes under the Office of er 
cylinders is again urgent, if a con- Price Administration the ceiling act 
tinuous flow of chlorine is to be price to be charged must be obtained lea 
maintained.—Ed. ) from that agency. ter 
In reviewing the new Preference (3) If surplus’ materials are be 
Order U-1 which replaces the old requisitioned by government or any gel 
P-46 order, the report called atten- others permitted to make the de po 
( 
ger 
Re 
see 
it 1 
Pol 
wh 
to | 
Clifford Fogg, PWD’s J. W. Fuller, State “Al” Lash of Geo. sec 
chief machinist and Health Dept. chemist, A. Caldwell Co ] 
Jacobs, meter repair expert, demonstrating the Bo- (right) and Chas. E. =. 
looks up from a job vee (Los Angeles) poi- Morrill of Braman, if : 
just as the camera son gas detector. Dow €& Co., Boston. 
clicked. of | 
as 
tion to the higher priority ratings mand what protection is afforded = 
given for maintenance and repair respecting payment for such? . 
needs. AA-2 for routine needs and The Answer: While it was tre § “4 
AA-1 for emergency needs. How- that some surplus or frozen coppée A 
ever, it is required that when the’ stocks had been requisitioned by of | 
AA-1 rating is applied on orders for Federal authority at 55 per cent of B as 
equipment or materials that permis- the ceiling price, the “victim” hi rect 
sion must be gotten from the W.P.B. recourse to suit after the war. Boa 
district office or from the Power Di- The question of whether or not V 
vision in Washington. On all orders utility in one state has the right © § reg 
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regulation 


that a utility in another 
a to it some of the other’s 
surplus was wholly one of legality 
and not subject to answering at 
on’ Can copper and/or brass pipe 
be used in hot water systems? 
The Answer: Yes, copper and 
prass are still permitted to be used 


MAINE WATER WORKS ASS’N 


establishing ceiling prices for sur- 
plus inventory items of utilities, is 
one deterrent to the prompt disposal 
of surplus inventoried materials; 
be it 

Resolved, That W.P.B. be request- 
ed to have the O.P.A. revise this 
regulation so as to provide a simpler 
and more equitable method of com- 


Programmers 








(1) (2) (3) 


(1) Everett O. Boothby, Asst. Supt., 
Portland Water District 
Portland, Me. 


(2) C. Raymond Moore, Asst. Engr. 
Portland Water District 
Portland, Me. 


(3) Major Guy E. Griffin 
U. 8. Engrs., 1st Corp Area 
Boston 


in hot water systems—if it can be 

gotten by the user. 

Mr. Reny at this point comment- 
ed that the Portland Water District 
had on hand 3,000 ft. of copper tub- 
ing which was being held on Wash- 
ington orders for resale or seizure 
by the Federal agencies. If taken 
away at a monetary loss to the peo- 
ple of Portland it would be consid- 
ered extremely unfair, although at 
actual cost it would be gladly re- 
leased. More serious was the mat- 
ter of large pipe fittings. If these 
be taken away replacement in emer- 
gency would be very difficult if not 
impossible in time—a likelihood of 
“too little and too late” again. 

Replying to this matter, Mr. Ran- 
ger stated that the W.P.B. Materials 
Redistrbution Office in Boston 
seemed to be in splendid shape and 
it was his opinion that through the 
Portland office, information as_ to 
where a critical part or fitting was 
to be obtained most quickly could be 
secured by anyone in 3 hours’ time. 

Mr. McAlary of Rockland, asked 
if a utility and an authorized buyer 
of surplus materials could arrive at 
a satisfactory price between them- 
selves. Mr. Ranger replied yes, if 
the agreement meets O.P.A.’s price 
requirements. 

At this point L. H. Enslow, Editor 
of this magazine, read the following 
as one of a group of resolutions di- 
rected to W.P.B. by the A.W.W.A. 
Board of Directors in January: 

Whereas, It is the opinion that 
No. 204 of the O.P.A., 





(4) (5) (6) 


(4) Leo K. Andrews, Auditor 
Augusta Water District 
Augusta, Me. 


(5) Captain Francis J. McAlary 
Office of Chief Engrs., U.S.A. 
Washington 


(6) Ralph A. Ranger, Distr. Mar. 
War Production Board 
Portland, Me. 


pensation for water works surplus 
items. Cost, plus handling charges, 
is suggested as the simplest and 
fairest method. 

At the same time A.W.W.A. mem- 
bers have been advised to consult 
with their legal counsel, looking to- 
ward taking steps to employ emer- 
gency procedures which will enable 
the manager of the publicly owned 
water utility to purchase or sell sur- 
plus materials when expedient or 
necessary to do so. The idea is that 
of removing what legal barriers may 
exist to make trouble for the well 
meaning water works management. 


By unanimous vote the A.W.W.A. 


resolutions, as read, were endorsed . 
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McAlary, Sup’t. of the Rockland and 
Camden Water Co., Rockland, Me. 

Captain McAlary gave an interest- 
ing review of the job and duties of 
the Post Engineer, his position in 
the Post organization chart, etc. 
Best overall description was that 
this man of many duties and respon- 
sibilities is a Military City Mana- 
ger except for jurisdiction over po- 
lice activities. His staff in fact is al- 
most wholly civilian employees, 
whch operates without military ob- 
stacles or red tape. The Post Sani- 
tary Engineer is the civilian staff 
member in full charge of water, sew- 
age and wastes disposal. In the fire 
department the staffs of Post En- 
gineers have about 80% come from 
Fire Underwriter’s organizations. 
The best Post Engineers are those 
originally trained as City Managers. 
On the pay rolls of the Repairs and 
Maintenance Division there are ap- 
proximately 450 for all camps and 
posts. 

Major Guy E. Griffin, from 1st 
Corps Area Headquarters, Boston, 
could also claim Maine as his adopt- 
ed state early in life. He, a Sanitary 
Engineer, was connected with the 
Metcalf & Eddy firm before becom- 
ing Sanitary Engineer of Greenwich, 
Conn., which position he left to enter 
the Engineer’s Corps. 

Major Griffin highlighted’ the 
“Water Supply Problems in Army 
Camps.” Design and construction is 
handled in the Division Engineer’s 
Office which usually retains consult- 
ants from the civiiian field. The 
Sanitary Engineer Section of the 
Division Engineers Office handles 
maintenance and repair projects; 
contracts for services and supplies; 
makes water waste surveys; looks 
after meter reading; recommends 





Snapped During the Presentation of Papers and Demonstration 


by the Maine Association with a 
record of such to be mailed to the 
Secretary of A.W.W.A. 

Two speakers represented the 
U. S. Engineer’s Corp. on the after- 
noon program. The first was Cap- 
tain Francis McAlary, Office of the 
Chief of Engineers, Washington, 
D. C., a fine looking young officer, 
introduced by Chairman Jo. Randlett 
of Richmond, Me. as one of Maine’s 
boys no other than the son of Allan 
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corrections of sanitary and mechani- 
cal defects. In Washington Colonel 
Lewis is in charge of all Post En- 
gineers. His office supervises pur- 
chasing and handling of equipment 
and supplies, including chlorine and 
hypochlorite, provides technical ser- 
vice in connection with operation 
and maintenance of water and sew- 
age purchases; makes inspections 
and review of such facilities; acts in 
cooperation with local and state 
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Maurice Libby 
Supt. 
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health authorities. The Post Sani- 
tary Officer (Sanitary Corps) comes 
under the Post Surgeon. His duties 
are principally those of inspection, 
rather than operation. 

Major Griffin then highlighted a 
few of the problems in water supply 
and sewerage dealt with in various 
un-named camps and posts. One was 
a salt water intake pipe clogged with 
shell-fish growing on the pipe in- 
terior wall. Heavy shots of chlorine 
was being used to suppress the 
growth of the spawn. Corrosion con- 
trol continued a large and important 
problem. Lantern slides pictured the 
“spiffy” mobile trailer laboratories 
which the Coca-Cola Co. had just 
placed in service before turning 
them over to the U. S. Engineers. 
These units had performed a valu- 
able service in travelling from post 
to post. The mobile chlorinating 
units (also pictured) had been of 
first rank value in numerous prob- 
lems both in water and sewage. Nine 
such units were now in use in the 
Ist Corps Area, the newest being a 
Wilson three tank solution feed 


The Cave That Jack Frost 
Built 
(On the Cover) 

Here is the full picture of “The 
Cave that Jack Frost Built”—a close 
up of the “cavern” entrance appear- 
ing on the front cover. 

Up in New England where it real- 
ly gets cold water works men have 
handy bleeders on lines likely to 
freeze up and they serve a useful 
purpose of keeping water moving 
through the line to prevent solid 
freezing. This winter with tem- 
perature dropping to 30 and 40 be- 
low these bleeders have been doing 
duty. 

Here is a picture of what hap- 
pened to the spray froma bleeder in 
Hingham, Mass. Much of the fine 
spray never reached ground and this 
interesting nature-built “igloo,” en- 
closing a tree and bushes, resulted. 

For these interesting snapshots 
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Boston 


unit and 75 gpm. operating pump. 
Space does not permit further de- 
scription of this unit involving the 
air displacement scheme in dosage 
control, 

Water conservation had been one 
of the most waterworthy of the re- 


é wi 


Jackson 
Treas. 








Fy i 


Harold Scales 
Asst. i 


Chemist 


Portland Water District 


sults showing functions of the San- 
itary Section in connection with 7 
posts in the Ist Corps Area. Water 
waste had been corrected to the ex- 
tent of reducing che consumption of 


“Gerry” Manahan 
Smith Co. 
East Orange, N. J. 


“Dan” Atwell 
Pbg.-Natl. Meters 
Boston 


Milton K. Thor 
. Supt. 
Portl’d Water Dis 


to 50 ged. in 1942—such being Dic. 
tured in record graphs Showing tha: 
total water use had been on the gp. 
cline even in the face of rapid rise 
in camp populations. The correction 
had involved leak stoppage but prip. 
cipally waste due to types of toile 
fixtures installed and high pressure 
carried on the system. Alteration of 
fixtures and pressure reducing valve 
had accomplished the major portigy 
of the waste reduction—50 ged. be. 
ing a reasonable figure. Of course. 
this reduction extended savings jp 
operating costs through to the sey. 
age handling and treating facilitig 
in addition to saved water costs anj 
the at one time assumed need for 
amplifying the water supply facil. 
ties. 
President Moulton in Florida 


From Dave Moulton, President of 
the Association spending the winter 
in Florida, came greetings and best 
wishes read by Jo. Randlett who was 
acting in the absence of President 
Moulton and Vice-President Monson 


120 gals. per day per soldier in 1941.4a0f Calais. 











we are indebted to Thomas F. Cul 
liney of the Cohassett Water @, 
Hingham, Mass. 





A.W.W.A. Moves Into New 
Offices 


Since March 6, A.W.W.A. heat 
quarters have been located at 
Fifth Ave., New York City. 

Because of the expanded activities 
of the Association, more floor spat 
for the headquarters office becames 
MUST. Being unable to obtain the 
needed additional floor space in th 
former location (Johns Manvile 
Building at 22 East 40th St.), the 
move was a necessity rather than’ 
desirability. 

The centrally located 500 Fifth 
Ave. Building is at 42nd St. ani 
Fifth Ave.—said to be “the worlds 
busiest crossroads.” 
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CHLORINATION—ROUTINE AND 








The Author 


Water District have, to use a 

eurrent phrase, “Gone all out 
for chlorination.” This certainly 
seems a very wise stand, since it is 
not possible to state how soon an 
emergency may arise which would 
tax all of our facilities, and the 
knowledge of the District’s trained 
personnel. 

The Portland Water District, in 
anticipation of this possible emer- 
gency, now has a well trained Chlor- 
inating Crew available at all times, 
ready to apply their knowledge and 
training to the actual performance 


x officials of the Portland 


*A paper presented before the Maine 
Water Utilities Association, Portland, Me., 
Feb. 9, 1943. 


EMERGENCY* 


By CHARLES R. MOORE 
Assistant Engineer, 


PORTLAND WATER DISTRICT 
PORTLAND, MAINE 


of this important phase of water 
works operation. 

In pre-war days when new distri- 
bution mains were installed it was 
the common practice to give these 
new installations a thorough flush- 
ing with clean water, after which 
they were put into service. Recently, 
however, we have systematically 
chlorinated all new work. In follow- 
ing this procedure, we have accom- 
plished two distinct purposes. We 
have eliminated all chances of pos- 
sible pollution in these new mains, 
in addition to giving our sterilizing 
crew a thorough training in the ac- 
tual performance of this important 
work, since practically the same pro- 
cedure would be necessary for emer- 
gency chlorination following any dis- 
aster which may require main re- 
placements or major repairs. 

During the past year (1942), 
there have been several new installa- 
tions of distribution mains due to 
the extensive building program in 
the Portland defense area. A large 
portion of this work has been con- 
structed by contractors who have 
given very little, if any, considera- 
tion to the sanitary condition of 
their work. Therefore the Portland 
Water District has been further jus- 
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tified in taking this added precau- 
tion, so that these new customers 
might have the same safe water to 
which all others in the District have 
been accustomed. 


A Typical Case 


A typical housing development in 
this area is the Stanwood Park Proj- 
ect, located on Highland Avenue and 
Evans Street in the city of South 
Portland. This particular project 
has 141 single family dwelling units. 

In chlorinating this development 
with its distribution pipes ranging 
from 2 in. to 6 in. and laid in the 
various streets which an architect 
had designed in circles and curves 
(possibly with the thought of encour- 
aging temperance), the first requi- 
site was to determine which gates 
should be operated and in what se- 
quence. 

A detail plan of the development 
was provided which showed the lo- 
cation and sizes of the various 
mains, with gates indicated in their 
proper location. This same procedure 
should also apply to emergency 
chlorination, since a more intelligent 
and efficient job can be accomplished 
by having accurate plans for guid- 
ance in the procedure. 








P. W. D.’s EMERGENCY CHLORINATING UNIT 


In the carrying case is the Midget Chlor-o-Feeder, with two carboys of bleach-water containing 2.6% available 
chlorine. The chlorinating unit (right) is set up on the job im a few minutes and ready to go. 
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The Equipment 


The emergency chlorinating crew 
of the District uses a Proportion- 
eer’s gasoline engine driven porta- 
ble midget chlorinating unit. 

This equipment, enclosed in a con- 
venient carrying case, is light in 
weight and very compact. It fits 
into the trunk compartment of a 
motor car, and can be handled with 
little difficulty (see cut). 


Although the Portland Water Dis- 
trict has other portable sterilizing 
equipment, which could also be used 
in the event of an extensive emer- 
gency, it has been found by ex- 
perience that the midget portable 
chlorinating unit performs very sat- 
isfactorily under any conditions. 
Efficient cold weather performance 
was demonstrated this winter at the 
Redbank Project when the tempera- 
ture was close to 0°. (The efficiency 
of the chlorinating crew, by the way, 
was not quite up to 100 per cent-.un- 
der these conditions.) 

The sterilizing agent used in these 
operations (commonly known as 
bleach water) is obtained from the 
S. D. Warren Co. in Cumberland 
Mills, which is about four miles 
from our shops. This bleach solu- 
tion of sodium hypochlorite is avail- 
able for our use at any time and in 
any quantity, which makes a very 
desirable arrangement. It contains 
2.6 per cent available chlorine or 26 
grams per liter, and when applied to 
the water wasting through a blow-off 
or hydrant, or other predetermined 
outlet, at the rate of approximately 
100 gallons per minute, the desired 
dosage of 50 ppm. of chlorine is 
obtained. This rate applies when 
the gasoline engine is throttled to 
low speed and with the cam on the 
pump set at 10, representing the 
maximum stroke. It would be possi- 
ble to increase this rate of flow by 
accelerating the speed of the engine. 


The Procedure 


The chlorinating unit is attached 
to a corporation or convenient fit- 
ting previously placed in the main 
by the service crew. This connection 
should be as near the start of the 
new work as possible. The little 


CHLORINATION—ROUTINE 


AND EMERGENCY* 








OUT ON A JOB 
While the author is turning in the water, Harold Scales, Chemist, is starting 
the feeder engine. 


gasoline engine of the chlorinator is 
started and the water turned on. 


Nothing remains, now, but to wait 
patiently the prescribed time for the 
highly chlorinated water to reach 
the point of discharge. This is de- 
termined by taking samples of the 
discharged water at intervals and 
applying the standard ortho-tolidine 
test for residual chlorine. 


The discharge outlet is then closed 
and the pump shut off. This solu- 
tion is allowed to remain in contact 
with the pipe for a period of at least 
three hours, or longer, depending 
on the cleanliness of the pipe, and 
the urgency for water service. 


After the proper contact period, 
the chlorinated water is flushed from 
the mains and services. Samples of 
water are taken at intervals and 
tested to determine when this is ac- 
complished. The new or repaired 
system is then ready to put into 
service. 


Chlorinating Table 


The accompanying convenient 
Chlorinating Procedure Table has 


REFERENCE TABLE FOR EMERGENCY CHLORINATION 


Number of gals. 
Size of Main per 100 ft. of main 


16 
64 
150 
256 
100 
600 
1000 
1600 
2400 
3600 





Length of time to 
chlorinate 100 ft. 
of main at 100 gals. 
per minute 


Gallons of Bleach 
Water needed for 
100 ft. of main 





4+ 
%+ 


+ 


1 min. 
1 min. 
1.5 min. 
2.5 min. 1+ 
4.0 min. 
6.0 min. 
10.0 min. 
16.0 min. 
24.0 min. 
36.0 min. 
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proved a very helpful guide in ap- 
plying the correct dosage of chlorine 
when filling the section of various 
sizes of mains at the 100 gpm. rate 
and using the bleach water contain- 
ing 2.6 per cent available chlorine, 


We have recently heard of an in- 
expensive orifice nozzle equipped 
with a monometer which can be at- 
tached to a hydrant outlet or main 
end which will allow a _ reasonably 
accurate setting of the desired rate 
of flow at the discharge end, after 
which the chlorinator may be start- 
ed at the desired predetermined set- 
ting of stroke length for the correct 
dosage. It is our thought that some 
such simple means of rate setting 
and control will further simplify the 
chlorinating procedure, since it is 
not easy to set and control the rate 
accurately by manipulation of the 
larger main valves for the same pur- 
pose. 





McCallum Made Chief of 
O.C.D. Sanitary Engineers 


Major Gordon E. McCallum 
(USPHS), former assistant to the 
Chief Sanitary Engineer in the Of 
fice of Civilian Defense, has recently 
been appointed Acting Chief Sani- 
tary Engineer. 

Ralph E. Tarbett, Captain (USN. 
Grade) in the U. S. Public Health 
Service, has been serving as Chief 
Sanitary Engineer for the 0.CD. 
up to his recall to duty with the Pub 
lic Health Service, and the appoint 
ment of Major McCallum. 
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ie 


TOPIC OF NEW YORK MEETINGS 


Meeting of the New York State Sewage Works Association and 
Annual Joint Dinner With A.S.C.E.’s Sanitary Division 


This year, in particular, it was 
especially evident that planning the 
meeting of the New York State Sew- 
age Works Association to follow the 
sessions of the Sanitary Engineer- 
ing Division of the A.S.C.E. is a 
mutually advantageous arrangement. 
About 250 members and guests were 
registered at the Association meet- 
ing on January 22nd—a larger at- 
tendance than was anticipated, con- 
sidering present conditions. 

At a joint luncheon with the Sani- 
tary Engineering Division, Linn H. 
Enslow was the leader of a forum 
on the subject “The Influence of 
War on Sanitary Engineering.” The 
participants, all nationally recog- 
nized in the field of sanitation, in- 
cluded representatives of such spe- 
cial groups as State Sanitary Engi- 
neers, Educators, Designers and 


Operators. Mr. Enslow, as chair- 
man of the Division, also presided 


BY HARRY A. FABER* 


Associate Editor 


(Second Installment ) 





The first installment of Mr. 
Faber’s worthy report cov- 
ering the contiguously held 
meetings of the Sanitary 
Engineering Division of the 
American Society of Civil En- 
gineers and the New York 
Sewage Works Association 
was devoted wholly to the 
Sanitary Engineering Divi- 
sion’s meeting. It is to be 
found in our February issue. 











at the annual joint dinner of the two 
groups held on the evening of the 
Sewage Works Association meeting. 
The speeches on this occasion includ- 
ed comments from the President- 
elect of the A.S.C.E., the Executive 
Secretary of the society, and an ad- 
dress by the President of the Amer- 





ican Water Works Association. Wm. 
J. Orchard acted as master of cere- 
monies and led the entertainment 
following the joint dinner. 

New Officers 


The following officers were elected 
to serve during the coming year: 
President: 

Edward J. Smith, 
Superintendent of Sewage Treat- 
ment, Niagara Falls. 
Vice-President 
William H. Larkin, 
District State Sanitary Engineer, 
New York City. 
Secretary-Treasurer (Reappointed) 
A. 8S. Bedeil, 

State Department of Health, Albany. 


Reappointed Assistant Treasurer 





*Research Chemist, The Chlorine Insti- 
tute, Inc., New York, N. Y. 
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and Assistant Secretary, respective- 
ly, were: J. C. Brigham, State De- 
partment of Health, Albany, and A. 
W. Eustace, District State Sanitary 
Engineer, Geneva. 

Elected to the Executive Commit- 
tee for a period of three years were: 
George Symons, Chief Chemist of 








Edw. J. Smith 


Chas. R. Velzy 
Greeley 4 Hansen 
Norfolk, Va. 
(Retiring Pres.) 


Supt. Sewerage 
Niagara Falls, N.Y. 
(Incoming Pres.) 


the Buffalo Sewage Treatment Plant, 
Buffalo (after April Ist, Associate 
Editor of WATER WORKS AND SEW- 
ERAGE) ; George W. Moore, District 
State Sanitary Engineer, Rochester; 
and Herbert O. Johnson, Supt. Bel- 
grave Sewer District, Great Neck. 

At the general business meeting, 
it was announced that the New York 
State Association now has a mem- 
bership of 655 and that there are 
five active local sections. 


Joint Presentation of 
Kenneth Allen Award 

Speaking at the joint luncheon, 
George J. Schroepfer, Chief Engi- 
neer of the Minnesota-St. Paul San- 
itary District and President of the 
Federation of Sewage Works Asso- 
ciations, gave a progress report on 
activities of the Federation. He 
described the formation of a Com- 
mittee on Post-War Planning to 
serve a timely purpose under A. M. 
Rawn, Los Angeles, as Chairman. 
Mr. Schroepfer commented on the 
resolution drafted by the Executive 
Committee of the Sanitary Engi- 
neering Division of the A.S.C.E., 
which recommended that the War 
Production Board establish a Sewer- 
age Section in its organization, such 
Section to be staffed with experi- 
enced men. This resolution was 
accepted and passed by the Board 
of Directors of the A.S.C.E. and by 
the Executive Committee of the 
Sewage Works Federation practical- 
ly simultaneously—see first install- 
ment in February issue for resolu- 
tion. 

The Kenneth Allen Memorial 
Award, given each year for the most 
meritorious paper of an engineering 
and research nature, was presented 
by N. L. Nussbaumer, Chairman of 
the Award Committee. It was given 
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jointly to Professor Earle B. Phelps, 
Columbia University, and to John 
Bevan, Chemist, Guggenheim Broth- 
ers, co-authors of the paper, “A Lab- 
oratory Study of the Guggenheim 
Bio-Chemical Process,” published in 
Sewage Works Journal, January, 
1942. The award was accepted by 
Mr. Bevan, in the absence of the 
senior author. 


Forum—The War and Sanitary 
Engineering 
(Linn H. Enslow, Leader) 

Following the joint luncheon, rep- 
resentatives of four fields, in which 
sanitary engineers are performing 
work of vital importance to the war 
effort, participated in a forum dis- 
cussion. 

“The Influence of This War on San- 
itary Engineering.” 

(1) Observations of a State San- 
itary Engineer, Charles A. Holm- 
quist, Director, Division of Sanita- 
tion, New York State Department of 
Health. 

Mr. Holmquist disclosed that the 
Conference of State Sanitary Engi- 
neers has determined the proportion 
of engineering personnel lost by 
State Health Departments to aver- 
age about 40 per cent. In some 
states as much as $0 per cent and 
in many 50 per cent staff reductions 
have occurred. New York state has 
lost a total of 24 from its original 
49 and has been unable to fill vacan- 
cies. 

Even under normal conditions, 
such depletion would be serious, but 
now it creates problems of major 
magnitude. Many new requirements 
for services arise constantly: The 





Abel Wolman, Sc.D. 
Johns Hopkins Uv. 
Baltimore, Md. 


sterilization of new water mains 
serving military establishments, aid- 
ing in sabotage prevention, sanitary 
facilities which must be provided 
for new population centers, and milk 
control precautions in defense areas. 
There is not only a_ shortage of 
trained engineers but the universi- 
ties are not training sufficient men 
in this profession to fill normal 
needs. 

(2) Observations of an Educator. 
Charles Gilman Hyde, Professor of 
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Sanitary Engineering, 
California. 

Professor Hyde em hasiz 
fact that too many eaniteey call 
neers lack adequate chemical, = 
ical, and bacteriological tr 
either these fundamental 
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biolog. 
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Studies 





Ezra Whitman 
Consulting Engr. 
Baltimore, Md. 
(Pres., A.S.C.E 


Geo. T. Seabu 
ASCE. 


New York 
E.) (Exec. Secy.) 


must be made more generally avail- 
able or such degrees must be re- 
stricted to those schools offering 
adequate facilities. The acceptance 
as sanitary engineers of individuals 
not fully qualified or experienced 
constitutes the real danger to the 
profession. 

Now, and in the future, the 
trained sanitary engineer can occupy 
an exceptionally favorable position. 
His services ‘are more in demand and 
his importance is better recognized, 
It is likely that the need for sanitary 
engineers in foreign service will con- 
tinue for some time after the war. 

(3) Observations of a Designer. 

William M. Piatt, Consulting En- 
gineer, Durham, N. C. 

In earlier wars, diseases due to 
unsanitary conditions were respon- 
sible for more deaths than were 
caused by wounds. In the present 
war, safe water supplies, modern 
sewage treatment, mosquito control, 
immunization against field diseases, 
and new drugs have made deaths 
due to preventable diseases lower in 
the army than in civilian life. In 
this accomplishment, the sanitary 
engineer has played a very impor- 
tant part. 

(4) Observations of an Operator- 
Manager. 

George J. Schroepfer, Supt. Sew- 
age Treatment, Minneapolis, Minne- 
sota. 

Mr. Schroepfer pointed out that 
plant operators have been required 
to meet and overcome almost in- 
superable problems: Loss of person- 
nel, heavier plant loads, scarcity of 
critical materials, etc. In solving 
these problems, direct contributions 
in the nature of temporary and per- 
manent benefits have been made. 
While much can be accomplished by 
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individual effort, it should be rec- 
ognized that many of these problems 
can best be solved by group action 
and committees of the Sewage 


Works Federation are active in this 


irection. 
va M. Rawn, Gen. Mgr., Los An- 


geles County Sanitation Districts, by 




















H. 0. Johnson Geo. E. Symons 

Supt. Chief Chemist 
Belgrave Dist. Sewer Authority 
Great Neck, L. I. Buffalo, N. Y. 


invitation, related the loss of all but 
3 experienced operators in Los An- 
geles County. He had found the 
Federal Works Agency a fine friend 
in these times; also the Defense In- 
dustry Corpn. 


Address by Wolman Highlight 
of Program. 


At the annual joint dinner, Major 
Ezra B. Whitman, newly elected 
president of the A.S.C.E., gave an 
enlightening background of sanitary 
engineering at the turn of the cen- 
tury. Much progress has been made 
from the simple requirements of his 
early days, including the original 
plant of Baltimore in 1912, the pres- 
ent complexity of modern sewage 
treatment. 


George T. Seabury, Executive Sec- 
retary of the society, reminisced 
most amusingly on his many “unfor- 
tunate” experiences with sewage as 
a young engineer and closed by re- 
viewing the history and growth of 
the Sanitary Engineering Division 
in the Society. 

The address by Abel Wolman, 
Se.D., Professor of Sanitary Engi- 
neering, Johns Hopkins University, 
Baltimore, and President of the 
American Water Works Association, 
was titled: 


“The Sanitary Engineer in a Post- 
War World.” 

“The Sanitary Engineer in a Post- 
War World.” 

Professor Wolman predicted an 
extensive and prosperous application 
of sanitary engineering contribu- 
tions in the period immediately fol- 
lowing this war. Careful post-war 
planning must be undertaken at the 
present time, both for its future 
benefits and for its present benefits 
to morale. Most of the allied coun- 


tries are already engaged in plan- 
ning such projects and some 
progress has been made in the Unit- 
ed States. Adjustments of heroic 
proportions will be required in re- 
turning our industry and population 
from a war to a peace industry. 

At the end of the war, we will 
have accumulated a vast number of 
engineering projects, creating imme- 
diate needs for _ re-employment. 
Based on past construction, it is es- 
timated that the water and sewerage 
field alone will require the expendi- 
ture of three-quarters of a billion 
dollars. In a report soon to be avail- 
able, it will be shown that the Ohio 
River drainage basin has need for 
projects of this nature totaling 200 
million dollars. 

The international problem will 
provide both an obligation and an 
opportunity. No other country 
matches ours in the degree of public 
health protection; the same stand- 
ards and facilities must be passed 
on to others. Recognizing that the 
financial and administrative difficul- 
ties are numerous, Professor Wol- 
man called upon sanitary engineers 
to choose leadership instead of cyn- 
icism. In learning how to enable 
everyone to live well and safely in 
the future, the engineer has the op- 
portunity for a broad, bright, and 
courageous future of his own. 


Technical Papers. 

“A Sewerage Project Designed 
Without Critical Materials,” by 
Paul E. Langdon, Consulting En- 
gineer, Greely and Hansen, Chicago, 
Ill. 

Paul Hansen, of the above firm, 
read the paper prepared by Mr. 
Langdon. It was brought out that, 
in many cases, the construction of a 
sewage plant without the use. of 














S. T. Barker 
Commander 
Chicago U. 8. Navy 


Paul Hansen 
Consulting Engr. 


critical materials is possible but far 
from practical. Such plants were 
frequently constructed, before the 
present century, without what we 
now consider critical materials; the 
intermittent sand filtration plants, 
for example. 

Economy of space led to the con- 


struction of highly complex mechan- 
ized plants which require more and 
more technical supervision. Today, 
the designer must limit use of need- 
ed material with reference to the 
urgency, permanency, cost, and 
treatment required for a particular 
project. It may be possible to de- 
sign a plant so that equipment not 
now available can be installed at a 
later date. 

Illustrating the problems with a 
specific example, the paper described 
many unusual selections for one 
plant providing treatment by sedi- 
mentation and chlorination, with 
sludge disposal by vacuum filtration 
when equipment becomes available. 
No substitute can be found for sew- 
age pumps and motors, though used 
equipment may possibly be located. 
Open conduits will be employed, to 
eliminate pipes and valves. Propor- 
tional flow weirs and stop logs will 
be of wood. Sludge scrapers can also 
be of wood and a unit may be de- 
signed suitable for transfer from 
one tank to another. 

Direct steam heating of sludge as 
it enters the digesters is contemplat- 
ed, and old wooden barges will serve 
for disposal of sludge into the ocean. 
The outfall sewer, 1,700 feet in 
length, of 48 inch concrete pipe, will 
require less than 40 tons of steel and 
will provide adequate contact time 
for disinfection. If chlorinators can- 
not be obtained, hypochlorite solu- 
tion will be fed through an orifice ar- 


rangement. 
A. M. Rawn, Chief Engineer and 
General Manager, Los Angeles 


County, California, Sanitation Dis- 
tricts, in discussing this paper, 
pointed out that substitutes for crit- 
ical materials is not economical. 
While it is something which seem- 
ingly must be done, much additional 
labor and material must be used. In 
the southwestern states, preheating 
of sludge with steam has been found 
to maintain constant temperature 
and to eliminate the necessity for 
digester treating pipes. Many years 
of observation have shown sludge 
drying time on undrained beds to be 
only two times that required on well 
drained beds. Three simple oxida- 
tion processes used in the southwest 
are: Dunbar beds, oxidation ponds, 
and percolation beds. While each 
gives a relatively high degree of 
treatment, none is economical. 
Commander Stanley Barker, U. 8S. 
Navy, referred to a recent directive 
issued by the Navy. This indicatés 
that, while it is intended to cooper- 
ate as fully as possible with local and 
state health authorities, the very 
minimum of treatment and only 
present needed capacities must be 
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constructed in order to conserve crit- 

ical materials and equipment. 
“Vacuum Flotatio of Sewage 

and Industrial Wastes,” by Dr. A. 


J. Fisher, Development Depart- 
ment, The Dorr Company, Inc., New 
York. 


Based on general experience with 
the limitations of usual skimming 
devices, even when aided by pre- 
aeration, Dr. Fischer said that a 
special step was indicated ahead of 
primary sedimentation. The vacuum 
flotation process, as developed, in- 
cludes: (1) Pre-aeration in order 
to introduce the maximum concen- 
tration of fine bubbles, applying 
about 0.025 to 0.05 cu. ft. air per 
gallon and using an aeration period 
as low as 3 seconds; (2) Deaeration 
to remove large air bubbles which 
would induce undue disturbance; 
(3) Flotation in a _ special device 
termed the “Vaccuator.” 

In the Vacuuator, a vacuum of 
about 9 inches of mercury is main- 
tained to float the small, finely dif- 
fused air bubbles with attached solid 
particles. The scum is removed con- 
tinuously up a ramp to the circular 
trough. The sewage enters and 
leaves through sealed ports so that 
vacuum loss is prevented, and the 
designs include provision for auto- 
matic maintenance of a constant de- 
gree of vacuum. Designs suitable 
for variable and for constant sewage 
level are available to meet specific 
requirements. 

There are at present 19 Vacuua- 
tor units installed in 13 different 
plants; two for treatment of cannery 
wastes, four for treatment of raw 
sewage, and thirteen for recovery of 
fines from synthetic rubber manu- 
facture. Suspended solids removal 
is usually used as the measure of 
performance, and removals of about 
80 per cent are obtained on cannery 
wastes. 

Dr. Harry W. Gehm, Associate, 
Dept. of Water and Sewage Re- 
search, Agricultural Experiment 
Station, New Brunswick, N. J., dis- 
cussed the paper by Dr. Fischer. He 
poined out that many investigators 
have felt the attempt to settle all 
solids in sewage is against natural 
laws. Previous use has been made 
of the vacuum process for separa- 
tion of paper pulp. The wastes 
studied in Vacuuator installations 
have been high in suspended solids, 
and it would be of interest to deter- 
mine the removals possible from 
weaker sewages. He noted that this 
method of treatment should be ap- 
plicable in chemical treatment and in 
conjunction with chlorine for grease 
removal. 

R. F. Coltart, Engineer, Link-Belt 
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Company, Philadelphia, Pa., also dis- 
cussed the paper, describing special 
scum flotation equipment (not util- 
izing vacuum) installed for grease 
recovery. He referred also to an 
earlier vacuum process, used in Ger- 


W. Donaldson, Director, Bureay f 
Sewage Disposal, Dept. of Public 
Works, New York City, in discussip 
the paper by Captain Eliassen, de 
scribed grease removal practice in 
the New York City plants. The 


The Panel 














Chas. G. Hyde W. M. Piatt 
Univ. Calif. Cons. Engr. 
Berkeley Durham, N. C. 


many, for scum removal. He ques- 
tioned the advisability of removing 
some of the heavier suspended solids 
by flotation when they would be very 
readily removed by sedimentation. 

“Grease Removal by Flotation,” 
by Rolf Eliassen, Captain, Corps of 
Engineers, North Atlantic Division, 
U.S. Army, and H. B. Schulhoff, As- 
sistant Chemist, North Atlantic Di- 
vision, U. S. Army. 

Grease constitutes a special prob- 
lem at Army sewage _ treatment 
plants, especially where secondary 
treatment is employed. In the trick- 
ling filter type of plant, grease ac- 
cumulates in zoogleal jelly (10 to 
20 per cent on a total solids basis) 
and in activated sludge plants it ac- 
cumulates in return sludge (10 to 25 
per cent of total solids). Its re- 
moval ahead of primary treatment is 
desirable in order to prevent a re- 
duction of biological activity. 

Comparative studies of pre-aera- 
tion and aero-chlorination with dif- 
fused air are possible at one Army 
plant and similar studies may be 
made at another plant provided with 
mechanical pre-eration units. The 
vacuum process has been studied in 
the laboratory, alone and in conjunc- 
tion with added chemicals. Grease 
removal (petroleum ether soluble 
matter) determinations are neces- 
sary in order to obtain consistent 
results. 

Some of the data obtained indicate 
removals by the vacuum and subse- 
quent settling process to be about: 
55 per cent with no chemicals, 35 
per cent with 125 ppm. ferric sulfate, 
40 per cent with 125 ppm. sulfuric 
acid, 75 per cent with 10 ppm. clor- 
ine, 75 per cent with 70 ppm. paper 
pulp, 75 per cent with 50 ppm. alum, 
and 83 per cent with 100 ppm. alum. 














Geo. J. Schroepfer 
Chief Engr. 
St. Paul, Minn. 


A. M. Rawn 
Genl. Mor. 
Los Angeles Co, 


sewage averages from 50 to 70 ppm, 
grease and only a small proportion 
is recovered as scum from primary 
tanks. Mr. Donaldson questioned 
the advisability of removing more 
than is necessary, stating that 
grease has greater value for gas pro- 
duction in digesters than has an 
equal weight of solids. 

The city of New York has studied 
sales possibilities for grease from 
skimmings, totaling about 50 tons 
a month, but the problem of disposal 
is complicated. The skimmings would 
require rendering, either by the city 
or by a private contractor, and the 
actual profit from such a side activ- 
ity seems highly problematical. 


“Overhauling a Methane Gas 
Holder,” by C. George Andersen, 
Supt. Sewerage and Sewage Treat- 
ment, Rockville Centre, N. Y. 


Mr. Andersen described with the 
aid of lantern slides the procedure 
followed in the inspection and repair 
of a 5,000 cubic foot gas_ holder. 
Extreme care was taken to insure 
that no explosive or poisonous gas 
hazard would be created. About 
three weeks’ work by the sewage 
plant staff was required to prepare, 
clean, repair, and return the holder 
to service. 

Detailed cost records show that 
this job was done at a cost of approx- 
imately 36 cents per square foot. 
Total cost was $1,025 as compared 
with estimates of outside firms 
which averaged about $1,800. 

When Mr. Andersen’s paper is 
published in full, those faced with 
similar jobs will find much helpful 
information applying to their own 
problem. The many precautionary 
measures taken will be especially 
valuable. 
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THE SANITARY ENGINEER 
IN THE POST-WAR WORLD 


An Address Delivered at the Joint Annual Dinner of the Sanitary 
Engineering Div. of A.S.C.E. and the N. Y. State Sewage 





The Author 


and Gentlemen, “Friends of 

Sewage,” and I hope friends 
of your present speaker, in spite of 
the introduction by your Toastmas- 
ter, I start with a full realization 
that one of the advantages in talking 
about the future is that there is no 
limit to your imagination, and there 
of course can be no controversy 
about your prediction. Any one in 
the audience is at liberty to argue 
with the speaker about the future, 
but he cannot summon up any data 
which will controvert any of the 
prophecies which I may venture to 
make this evening. I am well aware 
of that strategic advantage, and I 
am taking advantage of it primarily 
to discuss with you, more or less in 
a conversational mood, what it is 
that I pretend to envision in the fu- 
ture. 

I do it not only to amuse you— 
which is one of the primary func- 
tions of an after-dinner speaker— 
but really to explore with you, as 
serious-minded participants in san- 
itary engineering practice, what the 
future holds. We may all be wrong. 
We may all have guessed wrong; and 
certainly I hope that all of us will 
have an opportunity to test that out, 
if fate is kind to us, and if we sur- 
vive until after the war, to be able to 
take stock once again at such a meet- 
ing as this, in order to determine 
how far from accuracy we were. 

But certainly there is no harm in 
taking stock; there is no harm in al- 


(Fast Gene ENSLOW, Ladies 


Works Association 


By ABEL WOLMAN, D.Sc. 
Professor of Sanitary Services 
JOHNS-HOPKINS UNIVERSITY 

BALTIMORE, MD. 





In his introduction of the speak- 
er of the evening Wm. J. Orchard, 
as Toastmaster, completed his re- 
marks with the following catalog- 
ing of the responsible jobs of high 
office that are being so ably admin- 
istered by the remarkable fellow 
Wolman, whose parents emigrated 
from what is now battle-torn 
Southern Russia to America but a 
short time before his birth. 

“Here is the president of the 
American Water Works Associa- 
tion, the immediate Past Presi- 
dent, and now Chairman of the 
Executive Committee of the 
American Public Health Associa- 
tion, the Professor of Sanitary 
Engineering in Johns Hopkins 
University, a Consultant to the 
War Production Board, the Chair- 
man of the Sanitary Engineering 
Committee of the National Re- 
search Council, and a member of 
the active engineering consulting 
staff of the War Manpower Com- 


mission. 
“These are but a few of the re- 
sponsible jobs that this man 


holds, and to those of us who have 
known him most of his adult life. 
and who have always thrilled with 
satisfaction as we have seen him 
progress and fill every job that 
he ever took with overwhelming 
success, his continued progress 
and his continued service to man- 
kind is a great, great joy to every 
one of us.” 

And, too, it is considered a real 
privilege that the writer has had 
in having attended the University 
with, having entered the profes- 
sional field with, and worked with 
Abel Wolman—all of the time 
hopeful of absorbing some of his 
radiating briiliance—L. H. E. 











lowing our imagination to roam over 
the scene, and to try to visualize if 
we can what it is that the future 
holds for us. That particular task 


has been assigned to me. One of 
the reasons for it, I assume, is that 
almost every one in this room, men 
and women, are engaged, and have 
been for the last eighteen months, 
in the strenuous and primary task 
of winning the war. As I look 
around I see no individual who is 
not actively engaged in a day-by- 
day assignment, all of which is di- 
rected towards the meeting of the 
contingency of war. 

It perhaps is a relief that this 
assignment is directed towards, not 
the present, but the future. Itis a 
relaxation, let’s call it, in the direc- 
tion of leaving the problems of the 
day, which are certainly acute 
enough to warrant devoting all of 
your time to the present. Perhaps 
at midnight, when you are exhausted 
from the present, you should be al- 
lowed an opportunity to envision the 
future. 

And my function is primarily, ac- 
cording to your chairman, to try to 
lead you into that future in order 
to try to see where we may stand 
in 1944, or 1945 or 1946, when the 
war is over. 

Now, why talk about what we have 
learned to speak of as “D” day— 
Demobolization Day? All of us are 
familiar with “M” day, the familiar 
Army term for mobilization of all 
of our resources for winning the 
war. We are now turning perhaps 
for the next twenty minutes or so, 
to “D” day, that day which will ar- 
rive. Very few of us have any doubt 
but that we shall win this war, and 
we shall reach the day of Demobili- 
zation. 

And when that “D” day is reached. 
where will we stand? What shall 
our activities be? How will we be 
prepared for it? And what, if any- 
thing, can a group such as this do in 
preparation for it? 

I have pointed out, within the last 
ten days, in a group similar to this, 
at which some of you, I recall, were 
present, that there is an official sanc- 
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tion for thinking about the future. 
Strangely enough, there are a lot 
of people who believe we should not 
think about the future, that the 
problems of today are acute enough 
to take all of our attention. There 
are some who believe that we should 
not be utopian, that we should not 
be too theoretical or academic, to 
think that there will be a future. 

Officially, however, the Selective 
Service Act, which provides for mo- 
bilization of all of the personnel of 
the United States for total war, in- 
cludes a directive for demobiliza- 
tion. I am not sure how many of 
you are aware of that fact, that 
there was wisdom in the drafting of 
the Selective Service Act which re- 
called that there will be an after- 
the-war period, and directed the Se- 
lective Service group, at the same 
time that it was busy with mo- 
bilization, to concern itself with the 
equally important and equally immi- 
nent job of demobilization, to take 
care of a post-war United States. 

In the past, from the standpoint of 
sanitary engineers, we had a long 
record of accomplishment, all of us, 
of course, quite unsatisfied with the 
degree of that accomplishment. If 
we measure it, however, by the num- 
bers of dollars spent in the installa- 
tion of sewage treatment devices, in 
the development of water supply, in 
the construction of new housing, we 
have a measure of what that part 
was in the pre-war period. We can 
as statisticians indicate what its vol- 
ume was. In that pre-war period 
we were accustomed to spend for 
sewage disposal alone anywhere 
from $50,000,000 to $150,000,000 a 
year, and in the water supply field 
a slightly higher amount. 

That was the usual run-of-the- 
mine type of expenditure normally 
available to the sanitary field. There 
were other expenditures, of course, 
in our country which were related 
to the general sanitary field and to 
the control of environment. 





































































Some Fundamental 
Adjustments to Make 

Then we entered the present, a 
highly complicated present, a situa- 
tion abnormal in the sense of adjust- 
ment of all of our perspective, abnor- 
mal in the diversion which occurred 
from our accustomed peace-time ac- 
tivities. When we pass out of the 
present we have four or five funda- 
mental adjustments to make. I men- 
tion them without discussion, merely 
to bring to your minds the fact that 
we have to make them in a fashion 
which should be as logical and as 
intelligent as a group of engineers 
can possibly make them. 
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We will demand a shift in national 
income towards peacetime purposes 
of approximately one-half of our to- 
tal annual expenditure, a prodigious 
sum, a sum which is now devoted ex- 
clusively to wartime expenditure. We 
will have to find a way to shift ten 
million people from military cccupa- 
tion to peacetime occupation; to shift 
twenty million additional people 
from wartime industry to peacetime 
industry. We will have to shift all 
of industry from the making of war- 
time to peacetime implements. We 
will have to re-orient the disturbed 
and upset communities with which 
we are familiar, the Hampton Roads 
areas, the Houston, Texas, the San 
Diego, California, the Baltimore, 
the Kankakee and Peoria, Illinois, 
areas, to a peacetime status, and ad- 
justment of heroic proportions and 
one which most people decide to meet 
by pretending to forget it, but which 
I submit the engineering profession 
cannot meet in that fashion. 

Those are the problems of the pres- 
ent. What may we expect as to the 
future, when we attempt to make 
that adjustment? That is the field 
in which the sanitary engineer, 
among others, as citizens of this 
country and as professional opera- 
tives, is naturally interested in. 
What will that prospect be? 

The country divides itself, in its 
popular opinion, into two schools 
with respect to the post war period. 
One expects nothing but the dismal, 
a collapse of the United States if not 
of the world. The other expects a 
prosperous period of unprecedented 
character, a desire to fulfill a long de- 
ferred set of needs of the commu- 
nity. So far as I have been able to 
determine, there appears to be noth- 
ing in the present, in the past or in 
the future which is on the side of the 
dismal prospect. There is every rea- 
son to suppose that if we are intelli- 
gent, if we are courageous, the fu- 
ture need not be anything but help- 
ful and hopeful. There is no reason 
to suppose that the world will col- 
lapse after the peace. It is contin- 
gent, most people believe, on how well 
we are in position to support that 
world within or outside our country. 

I have presupposed for most of my 
remarks the more optimistic future. 
T can’t talk, at any length, about the 
kind of a prospect in which the 
United States is ruined. I see no 
point in discussing a future in which 
our own country has collapsed. I 
choose—not only because I prefer to 
choose it, but because I prefer to be- 
lieve that it is the prospect that is 
most likely to come—that the United 
States of North America will sur- 
vive, and that when it survives it will 
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have the courage and the means b 
which to go on at a high level of 
prosperity. 


Deferred Engineering 
Demands Accumulating 


One of my reasons for feeling that 
way, from an engineering stand. 
point, is that by that time, whether 
at the end of 1943 or at the eng of 
1944, or 1945, we will have accumy- 
lated a set of deferred engineering 
demands which will be of heroic pro- 
portions. Only a prodigious lack of 
forethought, a complete lack of jp. 
telligence, should result in that 
dammed-up supply of deferred de. 
mands not creating a prosperity pe- 
riod. 

Within our own field, which igs rel. 

atively restricted, I would estimate 
that we will have a deferred demand 
with respect to housing of 3.7 pj 
lions of dollars of construction by 
the middle of 1944. We should have 
a deferred demand in the general 
public works field of 1.8 billions of 
dollars of construction; in the water 
supply and sewerage field, of ap. 
proximately 750 million dollars, 
These figures, incidentally, which | 
am suggesting to you are not pulled 
out of the air. They represent a 
careful canvass of what has not been 
done since 1940; of what we have 
been accustomed to do in normal in- 
tervals and what we have not been 
doing from 1940 to 1942, inclusive. 
If we add to that the deferred jobs 
which we probably will not do in 
1943, we arrive at the figures which 
I have quoted to you. Those figures 
may seem, at first sight, as opti- 
mistic, or perhaps outlandish. They 
need not be. 
' The forthcoming report, for ex- 
ample, on the Ohio River pollution 
survey, which should be available 
within the next sixty to ninety days, 
will indicate that in that one drain- 
age basin alone approximately $200, 
000,000 of sewage treatment, public 
and private, waits to be accom- 
plished, in that one basin. It repre- 
sents the requirements of approxi- 
mately twenty million people. If you 
were to apply similar figures to the 
urban population of the United 
States, the program for private and 
public abatement of stream pollution 
approaches, for the United States, 
approximately one billion dollars. 

Those represent, in a specific and 
a very narrow field of sanitation, one 
of the serious problems of the post- 
war period, since most of our opera- 
tions will be deferred until that time. 

I could go on to enumerate all of 
the possibilities of work in our own 
country. I think no fruitful purpose 
would be served if I list statistically 
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for you, with the limited amount of 
time available, how many millions, 
if not billions of dollars of work re- 
main to be done in a country which 
ig living and which, as I say, I have 
assumed will continue to live during 
the post-war period. I am sufficiently 
free, at the moment, of hardening of 
the arteries—although not very far 
away from it—to feel that the future 
has to be viewed with sufficient cour- 
age to believe that it will be alive, 
that it will offer challenges in the 
sanitary field, that there will not be 
a moribund population, that there 
will be an expansion, even though 
perhaps slow, of our country’s op- 
portunities and necessities. 


The International Problem 


and Possibilities 

I leave the domestic or national 
scene to refer, for a moment, to the 
international problem and _ possibil- 
ities. Obviously, anybody who talks 
about future prospects on a global 
basis can talk about it only on the 
assumption that if and when peace 
is declared this country again will be 
a participant in post war operation. 
Again I make that assumption be- 
cause I can make no other assump- 
tion in the light of the experience 
of the past five years. No longer do 
I think it is possible for the United 
States to retire—anl I use the word 
“retire” advisedly—to insular and 
isolated assumption of its world 
power. I can’t conceive that we can 
withdraw into an insulated, conti- 
nental, national, North American ac- 
tivity. If that is the case, we then 
have, in addition to our national 
obligation, and, incidentally, oppor- 
tunity, an obligation and opportunity 
in the world at large. 

That does not mean, as some peo- 
ple feel, that we become the uni- 
versal Santa Claus, financially, for 
the world. It does mean that perhaps 
for the first time since 1789 we rec- 
ognize that we are part of the uni- 
verse, that as citizens of this country 
we have an obligation to the rest of 
the world. That perhaps is a new 
obiigation, but it is one which I for 
one feel that our country will have 
to assume. 

When it is realized that in the 
course of the last five years the 
major capitals of the most impor- 
tant countries in the world are no 
longer more than two days distant 
from Washington, we can no longer 
assume that we are insulated and 
isolated. 


The Sanitary Engineer 
in Global Reconstruction 


Regardless of the technique—and 
I want to say a word about that 


later on—regardless of the tech- 
nique, financial, legal or administra- 
tive, we will probably enter a world 
in which this country will be a par- 
ticipant, not necessarily a dominant 
factor, in global reconstruction, I 
can conceive of no global reconstruc- 
tion in which the sanitary engineer 
will not be a part. 

There is no country in the world 
which matches the United States in 
the physical facilities for the protec- 
tion of life, for the preservation of 
safety, and for the maximum pro- 
tection of public health. The stand- 
ards which we have established must 
pass to other countries. The experi- 
ence which we have acquired must 
be made useful to other people. 

If that assumption is correct, I can 
visualize—and I do not believe I am 
being entirely utopian or academic 
—that our examples of operations in 
the form of cooperative engineering 
effort will pass to every country in 
the world, if for no other reason than 
that the experience which we may 
have latent and developed in this 
country must be made available to 
every other country. 


I have no patience—I do not 
know whether you have—with those 
groups in this country who scoff at 
the possibility of enlarging the sani- 
tary safety of every country in the 
world. It is an ideal which I, for one, 
feel is a desirable ideal. I can’t share 
the view of the most recent Presi- 
dent of the National Association of 
Manufacturers that that view is a 
kind of international joke. I can’t 
share the view, for example, that a 
T.V.A. on the Danube is a kind of 
Joe Miller resurrected joke. If it 
means the resurrection of any coun- 
try in the world, I am for it as an 
engineer and as a citizen of that 
world. ' 

In every country in the world 
there are potentialities in the field 
of sanitary engineering which have 
not even approached the possibility 
of complete consummation. There 
are many countries in the world 
which align themselves in the list of 
trying to reach our standards. Some 
of those countries I think have sur- 
passed our efforts in certain direc- 
tions. 

There is in this audience, for ex- 
ample, a gentleman from South 
America who, I think, has moved 
forward in the direction of providing 
sanitary facilities in scope, in per- 
spective and in visualization of the 
necessities of the common people of 
his country that we in North Amer- 
ica might well take pride in. I refer 
to Mr. Sanchez. In his office in Latin 
America, in Peru, I was tremend- 
ously impressed, not only by the 
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scope of his vision but by the gen- 
eral direction in which his Govern- 
ment tends to move. It is a page 
which I think North American Sani- 
tary Engineers might well read with 
care, and might well apply with care. 


A Pattern from England— 
a Probable Indicator 


In England, for example, within 
the past few weeks, a Parliamentary 
Commission has reported—mind you, 
in the midst of the most severe 
bombing and destruction that the 
world has even known, England finds 
the time to think about the future, 
one of the most amazing contribu- 
tions, I think, to thinking about the 
future that we have on the problem, 
of all things as to how to extend pub- 
lic water supply to rural areas; how 
can we make available to the small, 
scattered roadside community of 500 
people or less the benefits and the 
protection of public water supply? 
It calls attention to the fact that it 
is feasible, that it is practical, and 
that it should be done and that it 
should be done now, not after the 
war! It is one of the curiosities of 
sanitary engineering progress, 

We have discussed in this country, 
for example, more or less academ- 
ically, the problem of passing on to 
crossroads communities the advan- 
tages of central public water supply. 
In general, it has met with a kind of 
wonder at the academic, utopian 
point of view of the man who sug- 
gested it. In England it is accepted 
as a desirability, and they proceed 
to find out how and why it can be 
done. 


The engineers in this country, at 
the moment are engaged in discuss- 
ing the possibility of developing, of 
all things, and in all places the River 
Jordan, your Biblical river of ances- 
try, the seat of your origins, as an 
R.V.A., a transplanted Tennessee 
Valley Authority on the river Jor- 
dan! Why? Because such programs 
seem to have the potentialities of 
power, the potentialities of making 
a new life and a profitable life for 
Syria, for Trans-Jordania, for Pal- 
estine, and for Iran. 


Within the past week, the report 
of the Parliamentary Commission in 
England, for example, has just ap- 
peared, on establishing a T.V.A. cor- 
porate authority in Scotland, to re- 
habilitate an area through the aus- 
pices of the same type of structure 
that they describe as successful in 
the Tennessee Valley. I say they 
“describe” with a kind of sinister 
sense of humor, because it is still 
talked of in our country as one of 
the curiosities of the New Deal. The 
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English accept it as an advance in 
public enterprise, as an advance of 
opportunity in the field of civil and 
sanitary engineering. 


And China 


At this very time, China, than 
which there is no more disconcerted, 
no more bombed out people in the 
world, finds it profitable and timely 
to discuss the reconstruction of 
China. Again, of all places in Chung- 
king there has been operating for 
two years a post-war planning com- 
mittee. How in the world anybody 
in Chungking has the time to sit 
down and think of what you would 
do with China after you win, is be- 
yond me, but they have a public 
works post-war program. They have 
a program for maternity hospitals, 
for water supply, for sewage dis- 
posal, for the correctives which they 
have been long in arrears in insti- 
tuting. They have that time, now, 
and they are putting it to profitable 
advantage, 


I mention these examples only be- 
cause they illustrate that, in many 
ways, many of these countries look 
to the United States for precept, for 
advice, for guidance, for courage, 
for enthusiasm. They seem to think 
that we are a new country, an en- 
thusiastic country, that we have had 
an opportunity to develop ideas and 
ideals that may be useful to them. 


I do not pretend to say to this 
hard-boiled group of engineers, who 
preserve, properly, a degree of cyni- 
cism about any academic suggestion, 
that there are not problems attached 
to such a post-war period within and 
outside our country. There are many 
of them. In our own country, there 
are legislative difficulties, financial 
ones, administrative ones. On the 
worldwide basis, they are multiplied 
a thousandfold. All I do say is that 
in spite of those obstacles, for which, 
incidentally, many are preparing in 
this country and on an international 
level, in spite of them there is a fu- 
ture for sanitary engineers, a broad, 
bright, exciting, courageous future. 

In the making of that future—I 
quote from Mr. Prince, the hard- 
boiled Vice-President of the General 
Electric Company, who says that 
“the post-war period is full of op- 
portunities never surpassed in the 
history of the our country.” He 
says, “Those opportunities are 
worthless, however, unless we can 
identify them, assay them, and pre- 
pare for them.” Remember those 
words, “The opportunities are un- 
limited, and surpass any of those 
which have preceded this war; they 
are useless, however, unless we can 
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estimate what they are and provide 
for them.” 

I emphasize them because they re- 
quire, particularly from engineers, 
a choice between two roads to travel. 
That is just as applicable to the sani- 
tary engineer as to any other man, 
a choice of two roads, a choice of 
leadership versus cynicism, a choice 
of courage versus a fatalistic accept- 
ance of the dismal. 

I have never been able to under- 
stand why the engineer, equipped as 
he always has been to meet the diffi- 
cult technologically, has always stood 
on the side while the legal or the 
political muddle the situation. The 
future, to my mind, holds a chal- 
lenge of a peculiar type for the sani- 
tary engineer. He has many of the 
technological answers. He has few 
of the political, legal, administrative 
or fiscal answers. I submit that the 
time has arrived for him to devote 
part of his energy, part of his think- 
ing, to the solutions of that subtle 
group of hurdles which prevent us 
from making the most of the future. 
Why shouldn’t he be on the side of 
developing those answers? 


THE POST-WAR WORLD 


Sanitary progress in this coun 
and the world will move fory 
when we have fiscal answers, aq 
ministrative answers, and legislative 
answers. They are not insurmount. 
able, but I leave with this Zroup as 
one of the challenges for the future 
a diversion from the technological} 
and a hope that the Sanitary engi. 
neer and his collateral group of en. 
gineers will devote their energies to 
trying to find out how to doa thing 
rather than to sit by and merely de. 
scribe the hopes and ideals of the 
masses of the people as one of thoge 
silly concepts with which he cannot 
sympathize. 

It is not a silly concept. Every 
group of people in this country ang 
in the world has a right to expect 
and hope for an advancement in that 
field of endeavor with which we have 
been connected over a great many 
years. We should try to find the de. 
vice, the road, the technique, the fis. 
cal policy, the legislative authority, 
which will permit the people of this 
and every other country in the world 
to live well, safely and securely jp 
the future. Thank you. (Applause) 








W.P.B. Offers Aid to Sewage Equipment Manufacturers 


Governmental Division Expresses Desire to Help Manufacturers Secure Materials {or 
Producing Essential Sewerage Equipment 


It is a great privilege to be able to certify sewage works and sanitation managers and 
operators that the Governmental Division of the W.P.B. is taking the attitude that one 
of the most effective means of assisting such managers and operators in proper and essen- 


tial maintenance operation of sewage disposal facilities is to give all possible aid to the 


manufacturers of essential sewerage equipment in their problem of securing sufficiently 


high priorities to procure critical materials for production and filling orders. 


This development is 





amply covered in a letter 
to this writer which, by 
authorization, is being 
reproduced here. 

This 
ance to manufactures 


proposed assist- 


having priorities prob- 
lems in sewage and water 
disposal equipment 
duction, coupled with the 
decision of Director War- 
nick to establish a special 
Sewerage and Sanitation 
Section, as reported else- 
where in this same issue, 
seems to constitute what 
is envisoned as a truly 
remarkable betterment in 
the handling of municipal 
sanitation matters by 
W.P.B. This light of a 
‘new day’? should make 
for greater peace of mind 
amongst sewage works 
operators, and also those 
who are looked to to sup- 
ply their essential needs 
and present an ultimate 
financial and/or public 
health loss to the com- 





the country. 


WAR PRODUCTION BOARD 


WASHINGTON, D. C. 


March 9, 1943 


pro- Mr. Linn H. Enslow 
155 East 44th Street 
New York City, New York 


Dear Mr. Enslow: 


Confirming my conversation with you, I 
would like to make it known to industries manufactur- 
ing sewage equipment and maintenance items, that I 
have instructed my staff to extend to them every co- 
operation with relation to their material problems 
in their dealings with the War Protuction Board. Our 
responsibility, of course, is primarily confined to 
the problem of service in the field of sewace and 
sanitation for the governmental agencies throughout 
But, in order to do this effectively it 
is necessary that we have a knowledge of anc an in- 
terest in the problems of the industries that service 
these units of government. 
appreciated by me if you would make my position clear 
to these industries through your publication. 


Therefore, it would be 


Again, I want td@ thank you for your splendid 
cooperation. 


neerely yours, 


ury MaVerick, Director 
Governmental Division 
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AT N.E.W.W.A.’S FEBRUARY MEETING 


Superintendents and Chemists Hear About Plastics for Water and Sewage Works Uses; 
Discuss Cold Weather Difficulties and Coagulation Problems 





Frank J. Gifford, 
Consultant, 
Dedham, Mass., 


Horace L. Clark, 
Sup’t 


Sanford, Me. 


(Acting President) (Secy. & Treas.) 


only a few of the monthly 

meetings of the New England 
Water Works Association, their 
practical value is especially appar- 
ent. Somehow these one-day gath- 
erings are able to provide the edu- 
cational and technical program, and 
the personal and social contacts, 
equivalent to those generally found 
only in a two-day meeting. The 
meeting in Boston on February 18th 
was thoroughly representative in 
this respect. 

During the morning, early ar- 
rivals were offered a session of the 
“Water Works School,” at which 
Prof. George E. Russell of the Mas- 
sachusetts Institute of Technology 
gave another of his interesting se- 
ries of lectures in which some fun- 
damental principle of hydraulics is 
analyzed and their practical applica- 
tions are discussed. Then from 
eleven o’clock until luncheon at one 
o'clock, groups of superintendents 
and chemists gathered separately 
for practical discussions of their 
particular problems. 

Following the luncheon, Prof. A. 
G. Dietz, Dept. of Building Engi- 
neering and Construction, M.I.L, 
presented a comprehensive paper on 
the subject of “Plastics in Water 
Works.” Mr. Harold W. Hackett, 
American Board of Foreign Mis- 
sions, recently returned to this coun- 
try after twenty years’ residence in 
Japan, described experiences and 
conditions in that country prior to 
and following Pearl Harbor. The 


T: those who are able to attend 





*Research Chemist, The Chlorine Insti- 
tute, New York. N. Y. 


By HARRY A. FABER“ 
ASSOCIATE EDITOR 


program concluded with the showing 
of a sound film in natural color, 
“Our Neighbors Down the Road.” 
This film was loaned by The Coordi- 
nator of Inter-American Affairs and 
was of special significance due to 
the talk made in the January meet- 
ing by Prof. Gordon M. Fair, based 
on his recent observations in South 
America. 


Association to Reduce 
Number of Meetings 


Horace L. Clark, Vice-President 
of the association, announced at a 
brief business session that the reg- 
ular April meeting and the Annual 
June Outing are to be omitted this 
year. The May meeting of the as- 
sociation will be held in Boston in- 
stead of the usual procedure of go- 
ing elsewhere for that particular 
meeting. Both of these changes are 
in line with recommended reductions 
in travel and in recognition of busier 
schedules which necessarily reduce 
attendance. 

Secretary Frank J. Gifford called 
attention to certain bills of interest 
to water works men that are now 
before the State Legislature. Some 
provide desirable authority for vari- 
ous activities of the State Health 
Department and of communities dur- 
ing the present war emergency. Two 
additional bills, both applying spe- 
cifically to the water system of 
metropolitan Boston, have not yet 
reached hearings in committee. One 
of these would permit bathing and 
the other hunting and fishing in cer- 
tain reserve reservoirs of the water 
system. It was pointed out that 
passage of these two bills would af- 
fect not only the metropolitan sup- 
ply but, potentially, constituted a 
threat to other watersheds in the 
state. Upon motion by E. Sherman 
Chase, it was voted that the associa- 
tion should go on record as opposing 
passage of these two bills and should 
so notify the proper authorities. 


Superintendent’s Round Table 


(Chairman: Don _ Calderwood, 
Engr., Pennichuck Water Co., Na- 
shua, N. H.) 

“Work of the Facilities Securi-y 
Branch of the U. S. Army” by Lt.- 

































































Prof. Don C. Calderwood, 
Geo. E. Russell, Engineer, 
M.1.T. Nashua, N. H. 


Cambridge, Mass., (Supt’s Chairman) 


(Lecturer) 


Col. Donald T. Carlisle, Regional Fa- 
cilities Security Officer, U. S. Army. 

Colonel Carlisle outlined the re- 
lationship of the Facilities Security 
Branch of the Army to industry, in 
the job of seeing that sabotage or 
other interference did not disrupt or 
slow down plant production where 
Army contracts are being handled. 
One of the principal jobs of the Fa- 
cilities Security Branch is that of 
making plant and area surveys from 
which recommendations are made for 
protection against plant or personnel 
failures which may stop or slow 
down output of materials and equip- 
ment being produced on Government 
contracts. “Standards of Protection,” 
such as have been so effectively pro- 
duced and followed in the petroleum. 
industry and oil-well fields in coop- 
eration with the industry, was cited 
as an example of what is accom- 
plished. Such a development in water 
supply operation and protection was 
to be devised and something in this 
direction had already been started 
through the U. S. Public Health 
Service. (It developed later through 
comment by Major Howard Potter 
of the U. S. Public Health Service 
that surveys of what might be term- 
ed the most critical water plants in 
the country had been made by the 
several State Water Coordinators, 
and these surveys had been sent to 
Washington for processing. How- 
ever, lack of funds for the job was 
delaying such processing or review 
work in Washington.) 

Colonel Carlisle emphasized the 
fact that water supply was consid- 
ered one of the most critical mate- 
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rials in modern war the cessation of 
water supply being possibly as crip- 
pling to production as a bombing op- 
peration. In the country at large 743 
water plants had been listed as crit- 
ical already, there being possibly 





Roger Esty, Arthur King, 
Sup’t., Sup’t., 
Danvers, Mass., Taunton, Mass., 
(Inter - connection (“Elevated pipe- 
with neighbor line’ storage 
saved the day kept his phone 

for him.) from ringing.) 


1,000 which should be so classified. 
There were four classifications. No. 
1 water plants, were those that if 
the output of supply failed plants 
working on No. 1 priority contracts 
would be shut down. No. 2 plants 
were those in which breakdown 
would interfere with but not com- 
pletely stop production. The No. 3 
group would stop production in 
plants operating on No. 2 priorities 
contracts. No. 4 were all other plants 
supplying critical areas—domestic 
or industrial uses. 

From surveys already made it had 
become apparent that many water 
plants need attention from the stand- 
point of “Standards of Protection” 
and freedom from chances of fail- 
ure, and vulnerability to saboteur op- 
erations. In listing the first four fac- 
tors of importance Col. Carlisle put 
history and dependability of person- 
nel as No. 1 on the list. No. 2 was 
facilities and equipment for plant 
protection. This included guarding, 
fencing, lighting, alarm systems, etc. 
No. 3 was adequacy of equipment 
for proper treatment, pumping and 
transmission. No. 4 was adequacy of 
fire protection, condition of mains, 
adequacy of distribution storage, etc. 

It was pointed out to Col. Carlisle 
by Mr. Quirk of Peabody, Mass., 
that water supply has apparently 
been slow to receive the recognition 
by the O.C.D. which the Facilities 
Branch seems to think its import- 
ance deserves. Mr. Chase of Boston 
wanted to know: Could the Branch 
aid in securing betterments that the 
W.P.B. had not given the necessary 
priority to secure. The answer to the 
priorities question was “No.” 


Wm. B. Duffy, Sup’t. Public 


AT N.E.W.W.A.’S FEBRUARY 
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Works, North Andover, Mass., wish- 
ed clarification on the question— 
“Will the Army or the Facilities 
Branch merely recommend guarding 
where thought advisable, or order 
such?” The answer was that Army 
could not order anybody to do any- 
thing and therefore could only rec- 
ommend. 

Fred J. Ring, Gen’l. Mgr. Port- 
land, (Me.), Water District, stated 
that his instructions to provide 
guards at all vulnerable points on 
the Portland system came from the 
0.C.D. Later the Army made an in- 
spection of the protective measures 
and guard arrangements which had 
cost the District $30,000 per year to 
maintain. He didn’t believe the cost 
could be justified, because the scheme 
was not wholly adequate or a pro- 
tective measure. Further, the ques- 
tion of manpower was becoming a 
problem. Perhaps husky women 
might do as well as men. Col. Car- 
lisle replied that women were being 
used and that dogs, properly trained, 
made excellent guards. 


Round Table Topics 


The Chairman referred to Selec- 
tive Service Bulletin No. 9, issued 
Feb. 2nd which contained a listing 
of key operating men in water plants 
who would be deferred by local 
draft boards if the employer (or em- 
ployee) filed the request on form 
42-A provided for such. Asking the 
question—“How many men present 
had gotten employees deferred?’”’— 
apparently almost no deferments had 
been requested by water works man- 
agers in attendance. 


Cold Weather Problems 


Chairman Calderwood commented 
on the great number of pipe and 
main freeze-ups this winter as com- 
pared to recent winters. The explan- 
ation seemed to be in the fact that 
the fuel shortage was responsible. 
Less heat in homes meant more 
frozen pipes, and more frozen pipes 
meant less flow in mains; and, in 
consequence, more frozen mains in 
outlying sections. In Nashua there 
had been more ‘meters to freeze in 
cellars than in the past 16 years. It 
was observed that many members 
were not present at the meeting be- 
cause of the cold weather. 

Roger Esty, Sup’t. at Danvers, 
Mass. cited the large number of 
pipes freezing this winter in the 
walls of Danvers’ homes—also the 
problem of water tanks  freez- 
ing and bursting. He told of a boxed 
in exposed main freezing that never 
froze before. Fortunately an inter- 
connection installed earlier with the 








Salem, Mass. system saved the da 
while the main was being repaired, 
Arthur C. King, Sup’t. at Taunto 
Mass. cited the case of an 8 in, ail 
freezing where it crossed over a 
bridge. Most interesting was the fact 
that with this main freezing for g 
days ten consumers across the creek 
had been obtaining water all the 
time. The mystery “reservoir” 
proved to be the long run of the 8 
in. main up a hill, and consumers in 
the area lower down were drawing 
from Taunton’s “elevated pipe line” 
all the water required for the 19 
homes during the frigid 3 day De- 

riod. 


Harry U. Fuller, Chief Engr, Port. 
land, (Me.), Water District is some. 
thing of an authority on “tempera- 
ture deficiencies,” and a student of 
frost penetration predictable for-ree. 
ords of “temperature deficiencies,” 
In reply to the Chairman’s questions, 
he said that the extreme low temper- 
atures (40 and 50 below) this winter 
had resulted in an 800 degree de- 
ficiency in temperature,with the frost 
now down 45 inches. This was almost 
as bad as the tough winter of 1935, 
However, 1917 and 1918 were the 
prize bad years of the past quarter 
century. 

Chairman Calderwood complained 
of an auxiliary firemen nuisance, 
Finding of hydrants frozen solid 
could be traced to the activities of 
these auxiliaries. 

Wm. “Scotty” Marshall, Sup'’t. at 
Georgetown, Mass. brought the ses- 
sion to a close in laughter. His was 
a darned amusing story of a George- 
town woman _. suffering from 





Harry Fuller, 
Chief Engr., 
Portland, Me., 


Sherman Chase, 
Const. Engr., 


(Temperature Boston, 
deficiency (No. 1 
expert.) Resolutor.) 


“troubles with her dead-end.” But, 
“Scotty’s” story wouldn’t get by the 
censor, so you’ll have to ask “Scotty” 
to tell it to you sometime. 


Chemist’s Round Table 


(Chairman: Kenneth F. Knowl- 
ton, Supt. and Chemist, Salem-Bev- 
erly Water Supply Board.) 
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“Coagulants and Treatment 
Plant Problems” was the gen- 
eral title listed for discussion by this 
group. Under the guidance of the 
chairman, many experiences with 
coagulants were described and much 
practical comment was forthcoming. 

The problem of chemical feeding 
provided a logical starting point, and 
it was pointed out that excessive 
humidity in the chemical storage 
room sometimes caused difficulty at 
the very beginning. Other condi- 
tions applying to either alum or iron 
salts were that thorough solution of 
the coagulant should be accomplished 
pefore it reaches the raw water. In 
some instances, especially when wa- 
ter is very cold, the provision of 
longer dissolving time is recom- 


mended to prevent undissolved 
coagulant being carried through 
to the mixing chamber. Irre- 
spective of the coagulant em- 


ployed, the plant design should in- 
clude adequate mixing, flocculation, 
and sedimentation facilities. 


Recent experiences at plants em- 
ploying prechlorination or break- 
point chlorination ahead of coagula- 
tion have shown this treatment to be 
generally advantageous and econom- 
ical. With the new “war alum” and 
with iron coagulants containing cer- 
tain amounts of ferrous iron, the 
addition of chlorine sufficient to 
oxidize iron definitely improves floc 
formation and color removal. 

Sufficient sedimentation time is 
required if water with low turbidity 
is to be applied to filters and if long 
filter runs are to be obtained. Proper 
filter washing methods and the use 
of caustic soda for cleaning filter 
sand received considerable discus- 
sion. Members appeared unanimous 
in recognizing that the present art 
and science of coagulation was far 
from perfect at most water filtration 
plants. This round table, however, 
definitely provided means for prog- 
ress in the right direction. 

“Plastics in Water Works,” by 
Prof. A. G. Dietz, Dept. of Building 
Engineering and Construction, Mas- 
sachusetts Institute of Technology, 
Cambridge, Mass. 

Professor Dietz explained that the 
term plastics is perhaps a poor name 
for this large group of materials 
which are quite hard and cannot be 
softened. The name is justified since 
any material so classified must have 
originally been capable of being 
moulded, have no counterpart in 
nature, be organic in composition, 
and must be the product of polym- 
erization and condensation. The 
earlier types of plastics (celluloid, 
bakelite, cellulose acetate) and the 
large number of modern thermo- 


setting and thermo-plastic types, 
were described in some detail. The 
cost of all plastics is very high on a 
tonnage basis but, it was mentioned, 
the lignins hold promise of eventual- 
ly provding a cheap plastic. 

At present the principal uses of 
plastics are three: As _ powder, 
formed by heat and pressure into 








Wm. B. Duffy, Supt., Public Works, 
North Andover, Mass. 


Michael E. Quirk, Distribution Supt., 
Peabody, Mass. 


Wm. J. (‘Scotty’) Marshall, Supt. of Water, 
Georgetown, Mass. 


various shapes; as fillers to laminate 
with paper, wood, and glass fiber 
into sheets; and as an adhesive. The 
latter form probably constitutes the 
greatest tonnage use today, since 
plastic adhesives have been found to 
increase the usefulness of wood and 
add strength. Our greatest knowl- 
edge of applications in the field 
of special coatings for resistance to 
corrosion and abrasion. 

In the sanitary field, plumbing 
fixtures, tubing, valves, etc., have 
been produced from plastics and 
should be thoroughly practical. Their 
adoption will be definitely deter- 
mined by relative cost. Today their 
cost is too great, but expansion of 
plastic production under the stimula- 
tion of war requirements may re- 
duce their cost to an economical fig- 
ure. When plastics provide some 
superior property, they cannot be 
compared on a cost basis. The re- 
cent utilization of synthetic resins 
for water treatment (as anion and 
cation exchangers) appear to have 
wide economic possibilities. 

In reply to questions, Prof. Dietz 
explained that the plastic tubing 
offered for water piping is suitable 
for water temperatures up to about 
200° F. For interior pipe coatings 
plastics are available, suitable for 
application by brushing or spraying, 
which are highly recommended for 
special purposes. Synthetic resins 
are not suitable for removing salt 
from sea water because of the very 
high concentration of ions in that 
liquid. 


W. & S. Manufacturers 
Association Moves 





Offices of The Water and Sewage 
Works Mfgrs. Ass’n, Inc., are now 
located at No. 12 East St., N. Y. City. 

Prior to March 1, the address of 


AT N.E.W.W.A.’(S FEBRUARY MEETING 
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the Association’s headquarters was 
No. 22 East 40th St. 





Another Reminder on 
Chlorine Cylinders 


Situation Again Draws WPB and 
OWI Comment 


In a recent letter to manufactur- 
ers and distributors of compressed 
gases, Donald M. Nelson, Chairman 
of the War Production Board, 
warned that the shortage of com- 
pressed gas cylinders would “be- 
come more acute as the war in- 
creases.” 

A statement by the Office of War 
Information, issued since Mr. Nel- 
son’s letter, pointed out the concern 
producing shortage and said there 
probably will be no additional steel 
cylinders made available to the in- 
dustry. 

Mr. Nelson commended manufac- 
turers for their efforts to obtain 
more rapid cylinder turnover, but 
at the same time stated that, if the 
results were inadequate, the WPB 
is prepared “to implement conserva- 
tion measures by a suitable order.” 

The cylinder situation which has 
again grown critical is thus em- 
phasized. And, every user of chlor- 
ine, ammonia. oxygen and acetylene 
can make a worthwhile contribution 
to the general war effort by seeing 
that every cylinder is returned as 
soon as empty, or essentially so even 
though it be one at a time, thus in- 
curring an added effort in so doing. 

A suggested sign to put up in a 
plant using cylinders: 

Remember! 
THE BOTTLE NECK 
Is STEEL 
CYLINDERS. 





Army Shipping Water to 
Troops Abroad? 


Although this statement cannot be 
confirmed at the instant, it has been 
reported that the U. S. Army is 
shipping sizeable quantities of wa- 
ter across seas to our fighting men 
on the fronts. 

The reason for so doing is that 
waters available on the fronts has 
proved in many instances unsuitable 
for preparing dehydrated foods and 
cooking generally. The difficulty is 
that these waters impart objection- 
able tastes to the foods and bever- 
ages. In other words, tastes and 
odor is the problem rather than safe- 
ty of supply. 

If any reader has something to 
state in confirming or refuting this 
report, which has been going the 
rounds recently, we should like to 
have opportunity to make any neces- 
sary restatement. 
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She Editors Comments 





“On to Victory! !” 


ES—“On to Victoree!!” That’s the way radio’s 

. Gracie Fields sings it out to millions nightly for 

Pall Mall in her inspiring show over the air. This 
maxim and the inflection that Gracie gives to “Victor- 
ee”’ makes of it a dictum, to our thinking. 

The assumption is that every reader of this page is 
doing something in his own way to speed the march 
to “Victoree.” The water works operator is watching 
the weak spots and the vulnerable points in his system 
as never before. He is practicing the “Save, Share 
and Stretch” policy to the extent that never before has 
he been doing so much with so little, while observing 
his inventory of maintenance and replacement materials 
gradually diminish until most if not all of the so-called 
“fat” has gone and he now wonders how thin he should 
be, content to let the minimum working inventory “ice” 
get under his feet. In this matter the new W.P.B. 
Utilities Order U-1 is causing a number of water works 
managers real concern. So much so that the Maine 
Water Utilities Association and the New England 
Water Works Association have officially addressed pleas 
to the Director of War Utilities to amend the new order. 
The U-1 Order requirement considered too restrictive 
for safety is that set forth in section (f-2-i) of the 
order in which the limit of use of materials for the 
year 1943 is based on the use and purchases of such 
materials during the last nine months of 1942. In the 
language of the order the limit is fixed for 1943 as 
“four thirds of the aggregate dollar value of items of 
the same class used in maintenance, repair and as op- 
erating supplies during the last nine months of 1942.” 

The use of the “four thirds” value as the yardstick 
is baffling, unless such specification is more legal in the 
eyes of the attorney-composers than saying one and one- 
third of the dollar value of materials used in the last 
nine months of 1942, which it actually is. We under- 
stand that this limit was chosen as the result of reports 
and the use and inventory records filed with the Power 
Branch of W.P.B. (now the Office of War Utilities) by 
most if not all of the 200 largest water utilities in the 
country. The natural question is why are only the last 
nine months of 1942 used in setting the limits. The 
next question is, can the new limitation be safely stood 
by the smaller utilities, even though it must be a rea- 
sonable working limit for the larger utilities involved 
in supplying those figures used as the basis in setting 
the new limits. 

It is to be recalled that it was not until after the first 
quarter of 1943 that the then Chief of the Power 
Branch of W.P.B., J. A. Krug, appeared before the 
Wartime Conference of the A.W.W.A. to make his tell- 
ing appeal to water works authorities to trim the cloth 
finer in respect to purchases and inventories carried, 
and to adopt the “Patch and Pray” policy, and live on 
the “fat” accumulated in the water works store rooms 
and yards of the country. The plea was emphasized 
through articles and interpretive documents from 
A.W.W.A, headquarters, and by the several technical 
publications covering the water and sewage fields— 
also, later by the new Chief of the Power Branch’s 
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Water Production Section, and his co-workers, appear- 
ing in person before various sectional meetings of water 
works men. The net result has been that during the 
latter half of 1942 thousands of conscientious water 
works managers have in a most serious effort followed 
the “Patch and Pray” policy suggested. In consequence 
their purchase and use of materials, not considered 
essential for immediate work, practically reached the 
zero point during the last half of 1942. This seems 
particularly to have been the picture in New England 
where so many small and medium sized systems exist. 
It probably is the picture for other sections of the coun- 
try also—and it seems almost axiomatic that as a gen- 
eral rule the smaller system managers have been the 
most conscientious operators in the present emergency. 
In the Maine and the New England associations the 
small operator group has raised its voice (we feel cer- 
tain justifiably) in protesting the hazard of the new 
limitation requirements (f-2-i) pertaining to mainte- 
nance, replacement, operating and repair materials and 
supplies. It seems to us that such an honest voice 
should not fall on deaf ears down in Washington. 


Sludge for Victory Gardens 


Readers who have charge of sewage treatment plants 
may recall that during 1942 (and earlier) WATER 
WORKS AND SEWERAGE contained several articles dealing 
with sewage sludge as a soil improver, and a highly 
useful source of nitrogen in these days of nitrogen 
scarcity for fertilizers. These articles emphasized the 
“fertility values” of digested sludge in contrast with 
fertilizer values, and in particular their value for local 
and nearby use. Some of the articles brought out the 
public relations side of sludge sales and also the neat 
financial return possibilities in the by-product end of 
sewage disposal, to bolster up the budget without plead- 
ing before the powers that be. 

If there ever was a time when sewage works man- 
agers should become interested in having sewage sludge 
put to use as a soil improver this is the year. Victory 
Gardens in 1943 are to be the order of the day and 
probably many of these will actually be on city-owned 
lands—possibly on the very property of many sewage 
treatment plants. In any event, a golden opportunity 
is at hand to do a very splendid job in public relations 
by offering sludge to Victory Gardeners through the 
local press. Interest your local editors in what you 
have to offer. Secure some pictures of vegetables 
raised “with and without,” such as have been appear- 
ing in Sewage Works Journal, WATER WORKS AND 
SEWERAGE and othe magazines. These the editor will 
want for illustratins “The Story of Sludge Fertilizer 
for Victory Gardens.” 

To possibly assist the reader we refer to sludge use 
articles in our 1942 issues—Rudolph, p. 254, Reference 
and Data Section, June, 1942; Frazier, p. 118, March, 
1942. In 1941 the following—Rawn, p. 186, Apr., 1941. 

After receiving these articles we believe that every 
sewage plant manager will be convinced that one of his 
contributions in the “On to Victoree!!” program should 
be that of sludge for Victory Gardens. 





of 











ar- 
iter 
the 
iter 
ved 
nce 
red 
the 
2ms 
and 
‘ist. 
un- 
ren- 
the 
icy. 
the 
cer- 
lew 
nte- 
and 
dice 


ints 
TER 
ling 
hly 
gen 
the 
vith 
ocal 
the 
1eat 
| of 
sad- 


lan- 
dge 
Ory 
and 
ned 
age 
nity 
ions 
the 
you 
bles 
par- 
AND 
will 
izer 


use 
nce 
rch, 
941. 
ery 

his 
yuld 


MEETINGS SCHEDULED: 


Mar. 25-26—TRENTON, N. J. (Stacy-Trent Hotel). 
New Jersey Sewage Works Association. Secretary, 
John R. Downes, Plainfield, N. J. 


Mar. 25-26—SyracusE, N. Y. (Hotel Syracuse). 
New York Section, A.W.W.A. (Spring War Conference.) 
Sec’y-Treas., Rollo K. Blanchard, 50 West 50th St., New 
York, N. » 2 

Apr. 7-9—HAMILTON, ONTARIO (Royal Connaught Hotel). 
Canadian Section, A.W.W.A. Sec’y A. E. Berry, On- 
tario Department of Health, Parliament Bldgs., Toronto, 
Ont. 


Apr. 8-9—SPRINGFIELD, ILL. (Hotel Abraham Lincoln). 


Illinois Section, A.W.W.A. Secretary, H. E. Hudson, 
912 W. Charles St., Champaign, III. 


Apr. 12—MANSFIELD, OHI0 (Mansfield-Leland Hotel). 


Ohio Section, A.W.W.A. Secretary, L. J. Hoffman, 101 
Municipal Bldg., Akron, Ohio. 


Apr. 14—AucusTA, ME. 
Maine Water Utilities 
A. Tarr, Winthrop, Me. 


Association. Secretary, Earle 


Apr. 19-20—LiITTLE Rock, ARK. (Marion Hotel). 
Arkansas Water and Sewage Conference (Annual Con- 
ference). Secretary, Harrison Hale, 
Bldg., Fayetteville, Ark. 


Apr. 29-30—INDIANAPOLIS, IND. (Hotel Antlers Hotel). 


Indiana Section, A.W.W.A. Secretary, Herman Horst- 
man, 405 Traction Terminal, Indianapolis, Ind. 


May 7-8—BELLINGHAM, WASH. (Hotel to be selected). 
Pacific Northwest Section, A.W.W.A. 
Merryfield, Engineering Laboratories, Oregon State Col- 
lege, Corvallis, Ore. 


May 14-15—BILLINGS, MONT. 
Montana Section, A.W.W.A. Secretary, H. B. Foote, 


Director, Div. of Water & Sewage, State Board of 
Health, Helena, Mont. 


June 4-5—RocHEsTeErR, N. Y. (Seneca Hotel). 


New York State Sewage Works Association. Secretary, 
A. S. Bedell, State Dep’t of Health, Albany, N. Y. 


June 8—HarrispurG, Pa. (Hotel Penn-Harris). 
Pennsylvania Water Works Operators’ Association (An- 


nual Meeting). Sec’y-Treas., I. M. Glace, 22 S. 22nd St., 
Harrisburg, Pa. 


June 9—HarrisBurG, Pa. (Hotel Penn-Harris). 
Pennsylvania Sewage Works Association (Annual Meet- 
ing). Sec’y, Bernard S. Bush, State Dept. Health, Har- 
risburg, Pa. 





June 16-18—CLEVELAND, O. (Statler & Carter Hotels). 
1943 A.W.W.A. (Wartime Water Works Confer- 
ence). Executive Secretary, Harry E. Jordan, 500 
Fifth Ave., New York, N. Y. 














June 23—MANSFIELD, OHIO (Mansfield-Leland Hotel). 
Ohio Conference on Sewage Treatment. Secretary, 
J.R. Turner, % Sewage Treatment Plant, Mansfield, O. 


(Continued next page) 
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SIMPLEX 


TYPE [MS meTeRS 


THE FLOAT MAKES 
THE DIFFERENCE! 


The famous Ledoux bell-shaped float 
used in Simplex MS meters, auto- 
matically extracts the square root 
of the law of flow. As a result the 
float moves in direct proportion to 
the rate of flow. 


WHAT DOES THIS MEAN TO YOU? 


1—Evenly spaced charts—this 
means easy reading at both low 
and high rates. 


2—A continuous type integrator is 
used—eliminating intermittent 
integrator movement. 


3—Accuracy—the float directly 
connects to the pen arm which 
assures consistently high accu- 
racy at low, intermediate, and 
high rates of flow. 


4—Elimination of friction producing 
cams and levers (it floats in 
water on mercury). 


5—The precision machined hard 
rubber float is not affected by 
changes in temperature, nor by 
the type of liquid. 
Movement of this specially designed 
float is caused by differential pres- 
sure from high and low pressure 
taps at Orifice plate, flow nozzle or 
Venturi tube. There are many varie- 
ties of Simplex type MS meters. 
Write today for your copy of Bul- 
letin 52 describing in detail Simplex 
type MS meters. 


SIMPLEX VALVE & METER CO. 
6743 UPLAND STREET, PHILA., PA. 







Type MS Meters for 
service as a flow in- 
dicator, recorder, in- 
dicator and recorder, 
indicator and totalizor, 
recorder and totalizor, 
or indicator, recorder 
and fotalizor, 











Bell-shaped floatis sen- 
sitive tosmallestchange 
in diff. pressure and di- 
rectly transfers ittopen, 
pointer, and ftotalizer. 





*Boiler feed, conden- 
sate, gas, ait, water, ete. 
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Sept. 16-17—DeEnveER, CoLo. (Hotel to 
be selected). 

Rocky Mountain Section, A.W.W.A. 

Secretary, O. J. Ripple, Supt. Filtra- 

tion, Littleton, Colo. 


Oct. 11-13—(Place not selected.) 


Southwest Section, A.W.W.A. Secre- 


tary, Geo. J. Rohan, Supt., Water 


Works Municipal Bldg., Waco, Texas. 


72-in. diameter concrete pipe sections were used 
for five parallel reinforced concrete culverts to speed 
up construction of a railroad connection to an im- 


portant southern air base. 


iy ae nth 





Oct. 21-23—Cuicaco, ILL.. (Hotel to 
be selected). 
Federation of Sewage Works As- 
sociations. Annual Meeting, “War 
Time Conference.” Secretary, H. 
W. Wisely, Urbana-Champaign 
Sanitary District, Urbana, IIl. 











Oct. 27-29—Los ANGELES, CALIF. (Bilt- 
more Hotel). 
California Section, A.W.W.A. Sec- 
retary, H. Arthur Price, Box 3669, 
Terminal Annex, Los Angeles, Calif. 








ONCRETE PIPE 


widely available for 
vital war projects 


Concrete pipe in many instances 
has helped speed up water, 
sewerage or drainage projects 
urgently required in important 
defense areas. 

Concrete pipe combines the 
qualities of long life, maximum 
hydraulic capacity, great strength 
and low annual cost. Evidence of 
these qualities is found in thou- 
sands of concrete pipe installations 
under highways, railways and 
major airports as well as in mu- 
nicipal service. 

And concrete pipe conserves 





critical materials. Established 
concrete pipe manufacturers are 
ready to serve you in nearly every 
community. 

Technical assistance is avail- 
able to engineers and builders 
engaged in important wartime 
projects involving concrete pipe or 
any concrete construction. 


PORTLAND CEMENT ASSOCIATION 
Dept. A3-29,33 W. Grand Ave., Chicago, Ill. 
A national organization to improve and extend the 


uses of concrete . . . through scientific research and 
engineering field work 


BUY MORE WAR SAVINGS BONDS 
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LITERATURE AND 
CATALOGS 


Eimco Continuous Vacuum Fil. 
ters is the title of Bulletin No, 404 
of the Eimco Corporation. Forty. 
eight pages of amply illustrateq in- 
formation on the subject of the Use 
of these filters for metallurgical, 
chemical processing, food product 
paper pulp, sewage disposal ps 
many other modern industrial re. 
quirements, are contained in the 
Bulletin. General principles of cop. 
tinuous vacuum filtration, dise fj. 
ters, automatic valves, accessory 
equipment such as repulpers, cole 
conveyors, agitators, thickeners, 
and so forth, are discussed. One 
section of the Bulletin concerns jp- 
dustrial applications, such as the 
metallurgical industry, the beet- 
sugar industry, the paper industry, 
sewage disposal and the dewatering 
of coal sludge. Top-feed filters, 
tank-type salt filters, acid-resisting 
filters, and filters for potassium 
chloride or other special applica- 
tions are described and discussed. 
These filters are custom built to 
meet individual needs and engi- 
neering and laboratory service is 
available with no charge for labor- 
atory tests, recommendations, esti- 
mates, proposals or _ preliminary 
design. Another section of the Bul- 
letin contains a short description 
of other Eimco products for the 
mining, metallurgical and chem- 
ical-process industries. This in- 
formative Bulletin may be obtained 
by writing the Eimco Corporation, 
Salt Lake City, Utah. 


Atomizing Type Aerator for. the 
pre-aeration of sewage and grease 
removal (Bull. No. 140) and for 
supernatant liquor treatment (Bull. 
No. 142) is a new line of aerators 
of the Pacific Flush Tank Co. The 
P.F.T. “Atomizing” Aerator con- 
sists essentially of a chamber to 
which is applied a vacuum of ap 
proximately 3 in. of water by means 
of an exhaust fan. This aerator 
produces a finely divided liquid 
suspension with the solids el 
trained in motion in a comparative- 
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ly large volume of air. The system 
offers advantages of accessibility, 
adaptability, freedom from diffi- 
culty, flexibility, and rapid results. 
Applications include pre-aeration, 
grease removal, trade waste treat- 
ment, treatment of digester super- 
natant liquor, and re-aeration of 
sludge. The bulletins present a 
clear and concise treatment of the 
problems with drawings, tables, 
and technical explanations of such 
topics as the basis of design, loca- 
tion of unit, and operation. Write 
the Pacific Flush-Tank Company, 
4241 Ravenswood Ave., Chicago, 
lll, for these informative tracts, 
No. 140 and No. 142. 

Supernatant Selectors for Diges- 
tion Tanks are the latest idea of the 
Pacific Flush-Tank Co. for the 
treatment of this important dispo- 
sal problem. By means of a slot- 
ted supernatant withdrawal pipe, 
which can be back flushed, it is 
found that the best supernatant 
liquor can be removed from any 
type of digestion tank and super- 
natant liquor can be removed at a 
slow continuous rate with a mini- 
mum of observation and control as 
well as a reduction in the amount 
of supernatant piping and valves 
required. It is also claimed that 
the effective capacity of digestion 
tank for solids reduction is in- 
creased. If you are troubled with 
supernatant liquor problems ask 
the Pacific Flush-Tank Co. of 4241 
Ravenswood Ave., Chicago, IIl., for 
this interesting information in Bul- 
letin No. 1438. 


The Wilson Pulsafeeder is a 
chemical feeder described in Bulle- 
tin H-10 of the Wilson Chemical 
Feeders Co. This feeder, style H, 
is available in both single and du- 
plex re-agent heads, designed for 
heavy duty, high pressure service. 
These feeders are electric motor 
driven, positive displacement recip- 
rocating type chemical solution 
pumps, especially developed to pro- 
vide means of feeding such solu- 
tions against high pressures at a 
constant, manually adjusted rate of 
feed. A cross-sectional drawing il- 
lustrates the simplicity of the feed- 
er’s working parts. Tables of ca- 
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The war has got us more than ever on the alert. New and 
better Homelite Generators—more portable, more powerful 
than ever—are daily rolling off our assembly line and going 
direct to our Armed Forces. 

In design, in performance, and in the number of different 
units, Homelite has made tremendous forward strides. It doesn’t 
mean much to you now—-but after the war, your new Homelite 
Portable Pumps and Generators will be better performers than 


ever before. 
*x** k 


/ Homelite workers have done their job well enough 
> to earn the Army-Navy E—a good indication that 
they'll do their job well enough to meet your de- 
mands when peace is finally declared. 
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* THE NATIONAL METHOD «+ OVER 35 YEARS EXPERIENCE x 


DEFENSE 
DEMANDS 


FULL CAPACITY MAINS 


Before Cleaning 


Many cities that now find their water 
supply resources sadly overtaxed by the ad- 
ditional thousands of water users in de- 
fense industries and nearby army training 
camps, are turning to the NATIONAL 
METHOD of water main cleaning as an 
economical means of improving water service. After Cleaning 


Cleaning by THE NATIONAL METHOD 
restores clogged mains to at least 95% of 
their original carrying capacity, making un- 
necessary large expenditures for auxiliary 
pipe lines, increased power at the pumps, 
new standpipes, etc. 


a 
c 
> 
ro) 
> 
z 
+ 
m 
m 
o 
| 
oO 
az 
m 
wn 
~ 
oO 
ro] 
m 
Se] 
wn 
32 


The National Water Main Cleaning Co. ° 


30 Church St 'saelalaal-t New York ° 


115 Peterboro St., Boston, Mass 406 Fla. Theatre Bidg.. Jacksonville, Fla 
910 William-Oliver Bidg.. Atlanta.Ga 205 W. Wacker Dr.. Chicago, Ill 

7103 Dale Ave., St. Louis, Mo 501 Howard St., San Francisco, Calif 
3812 Castellar St.. Omaha, Neb 2028 Union Ave.. Montreal, Can 
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FLANGED PIPE 


FLEXIBLE JOINT PIPE 


BELL & SPIGOT PIPE 


SPECIAL CASTINGS 


SHORT BODY BELL & 


SPIGOT SPECIALS 





Large stock enables 
us to make prompt 
shipments. 





84” pipe—Spring Lake, N. J. 








—CAST IRON PIPE=—} 








SIZES 2” TO 84” 
Warren Foundry & Pipe Corp. 
1l Broadway, New York 
Warren Pipe Company of Mass., Inc. 


75 Federal St., Boston 
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pacities, sizes, and Operating chap. 
acteristics are given for both single 
and duplex head types. Many ad. 
vantages are listed for the feeders, 
these include elimination of pack. 
ing gland leakage, diaphragm 
breakage, and corrosion plus rapid 
operation with micrometer Contro] 
and accuracy. If interested, Write 
the Wilson Chemical Feeders, Ine, 
Buffalo, N. Y., for Bulletin H-19, 

Jon Exchanges for Industria) 
Processes and their applications tp 
industrial process work are de. 
scribed in a recent folder of the 
Permutit Company. Recent develop. 
ment of acid-regenerated cation 
exchangers and of suitable anion 
exchangers has widened the fields 
in which ion exchange materials 
may be used. Type reactions are 
presented for cation exchangers 
which fall in two groups, and for 
anion exchange or acid removal, 
The cation exchangers include, Zeo- 
Dur, Super Zeo-Dur, Decalso and 
Zeo-Karb. The anion exchanger is 
a brown translucent granular resin, 
called De-Acidit. The folder con- 
tains a cut-away print of the ap- 
paratus in which these materials 
are used for automatic operation. 
The operations of cation exchange, 
acid removal, anion exchange and 
demineralizing may be applied in 
many process industries of the fol- 
lowing types: recovery of electro- 
lytes in dilute solutions, removal of 
low concentrations of ionic impuri- 
ties, separations or fractionations, 
catalysis, and gas scrubbing. These 
industries include alkaloids, bever- 
ages, biologicals, juices, corn syrup 
products, drugs, glue, hydroponics, 
insecticides and others. For further 
information write to The Permutit 
Company, 330 West 42nd St., New 
York, N. Y. 

Aero-Filter Design Data are pre- 
sented by the Lakeside Engineering 
Corp., in Bulletin 112 containing 
blueprints of various typical in- 
stallations together with pictures. 
Graphs and tables on singles and 
multiple stage treatment, filter 
loadings, rates of flow, filter depths, 
recirculation and distributor size 
are included in this informative 
bulletin. Comments and informa- 
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tion are also presented on clarifiers, 
i 


scum removal, flow 
plant hydraulics, filter under- 


er media, artificial ven- 


measuring de- 


vices, 
drains, filt 
tilation, ponding, odors, flies and 


freezing, a8 well as specifications 
for ventilating fans and distribu- 
tors. A short section is included 
on Spiraflow Clarifier operation. To 
obtain this publication write the 
Lakeside Engineering Corp., 222 W. 
Adams St., Chicago, Illinois, for 
Bulletin 112. In conjunction with 
this bulletin, this company has is- 
sued in reprint form an article by 
J. A. Montgomery, entitled AERO- 
FILTER RESULTS — PREDIC- 
TIONS AND PERFORMANCES. 
Up to a loading of approximately 
90 Ib. of B.O.D. applied (settled 
sewage basis) per cubic yard of 
rock in an Aero-filter, the removal 
in the filter and clarifier is practic- 
ally constant at 78 per cent. Excess 
loadings are accompanied by de- 
Properly de- 

Aero-filter 
plants will provide 85 to 90 per cent 
overall reductions of B.O.D. with- 


creases in efficiency. 


signed single stage 


out heavy parallel recirculation. 
Two stage plants may be expected 
to give even better results. Top 
layers of the filters are more effi- 
cient than the lower layers but the 
reduction appears to be dependent 
on total volume of filter rather than 
depth. 


is gained by recirculation of the 


No advantage in efficiency 


plant effluent through the primary 
clarifier. The loading curves pre- 
sented make it possible to predict 
plant results or compute size of 
Aero-filter necessary if used as a 
roughing filter ahead of second 
stage filters. As stated this reprint 
may be obtained from the Lakeside 
Engineering Corp. 

“Wartime Conservation” is the 
title of a new 96 page booklet just 
published by the 
Electric 


Westinghouse 


Manufacturing Co. The 





| 
| 
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It has recently been made plain to us that this year—and for the duration 
—the responsibility for feeding several hundred million people will rest 
largely on the United States. We will simply have to produce a record- 
breaking volume of food. 


Greater food production necessitates more fertilizer, despite the fact that 
the volume of chemical fertilizer formerly produced by the process 
industries has been greatly curtailed, with many of these plants entirely 
engaged in war production. Every source of fertilizer must be utilized 
to the limit, and that includes sewage sludge. 


Today, burning or burying sewage sludge is waste in a most flagrant 
form, as it represents curtailment of food production. True, the sludge 
as it comes from your drying beds, lumpy and caked, cannot be readily 
used as a fertilizer. But follow the example of the many sewage plants 
which have turned this expense item of sludge disposal into a source of 
profit with the Royer Sewage Sludge Disintegrator. 


This inexpensive and easily operated machine takes the sludge as it 
comes from the drying beds and thoroughly shreds, mixes, aerates and 
further dries it; producing an excellent fertilizer. There is a ready mar- 
ket for Royer-prepared fertilizer, especially among truck farmers and 
growers-under-glass. Any surplus can be used in city parks. 


Royers are available in twelve stationary and portable models, and in 
sizes for every plant: electric, gasoline engine and belt-to-tractor driven. 


Every sewage disposal plant can contribute 
substantially to America’s increased food 
production with profit, using a Royer. Write 
for new “Sewage Sludge Utilization Data- 


log”. . 








ROYER FOUNDRY & MACHINE CO. 


170 PRINGLE ST., KINGSTON, PA. 
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book covers up-rating of motors, 


thermal temperature loading of 


transformers, industrial network 
systems, line equipment and mate- 
rials; and gives tips on saving and 
salvaging materials as practiced in 
the 


The booklet also gives many exam- 


various Westinghouse plants. 


ples of how existing equipment can 
be made to give better service and 


greater output by up-rating or re- 


building with more efficient mate- 
rials than originally used. Recom- 
mendations in the book are in line 
with policies suggested by the 
W.P.B. for the conservation of crit- 
ical materials. A copy of booklet 
B-3206 may be secured from De- 
partment 7-N-20, Westinghouse 
Electric and Manufacturing Com- 
pany, East Pittsburgh, Pennsyl- 


vania. 





They Save 


ae 


Filtered water turbidity....... 
Average bacteria filt. water..... 
Average water wasted daily. 


Cost per 








Dallas, Texas — Water Purification Plant 


Mr. L. C. Billings, Superintendent and Chief Chemist of the Municipal Water 
Purification Plant in Dallas, Texas, conducted extensive tests with FERRI-FLOC 
as a secondary coagulant to replace alum. 
FERRI-FLOC has been used continuously for over a year. 

Although the cost of FERRI-FLOC delivered in Dallas is approximately 10% 
higher than alum, an over-all saving of more than 30% has been effected. 
The following data is taken from routine operation reports: 


Average Coag. Fed. gr. gal............. 
Fo) See 


Congratulations, Mr. Billings, on your contribution towards economy! 


ALUM FERRI-FLOC 
eee nee 0.23 0.09 
ak ane ll 4 
atin niebie 113,495 gals. 16.200 gals. 
bun ca 469 .303 
ip eaetas $0.96 $0.68 


Abundant supplies available — no priorities required 





As a result of these tests, 





TENNESSEE CORPORATION 


ATLANTA, GEORGIA 


LOCKLAND, OHIO 
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Dissolved Oxygen Test Kit, type 
01, is a new product of the Worth. 
ington Pump and Machinery Corp, 
Their Bulletin W-210-B28 shows 
this kit and lists the parts for the 
determination of Dissolved Oxygen 
by the Winkler Method. For Safe. 
ty’s Sake, boiler feed water should 
be tested regularly and this new kit 
provides simplicity, accuracy and 
portability to do the work. The 
method of using the Worthington 
Counter Current Sample Cooler to 
insure accuracy of sampling by 
proper cooling of the sample, js 
shown in diagram, as is the design 
of the cooler itself. Copies of this 
Bulletin W-210-B28 may be ob- 
tained from the Worthington Pump 
and Machinery Corp., 
N. J. 

Double Displacement Proportion. 


Harrison, 


ing Equipment using pH control is 
described in Publication No. 4009 
of the Cochrane Corporation. The 
purpose of this double displacement 
acid feeding is primarily to feed 
very small quantities of dilute sul- 
phuric acid continuously to control 
the acid-alkaline balance or pH in 
boiler feed water as delivered from 
It is 


also suited to correction of alka- 


hot-process water softeners. 


linity of zeolite softened waters and 
can be used for feeding other cor- 
rosive solutions. The proportioning 
is by displacement in which two 
tanks are utilized and the chemical 
solution separated from the water 
by a layer of thin oil, such as kero- 
sene. This system eliminates pumps, 
and moving parts, and is simple in 
construction depending upon the 
proportioning of fluid to 
another by utilization of the pres- 
sure loss through the metering ele- 
ment, such as an orifice or Venturi 
tube. Complete description with il- 
lustrations is given in Bulletin Pub- 
lication 4009 now available from 
the Cochrane Corp., 17th and Alle- 


one 
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Ave., Philadelphia, Pa. 


gheny | 
synchronous-Motor Control is the 
subject of a new illustrated 12-page 


pulletin (GEA-1724-D) recently is- 
sued by the General Electric Com- 
pany. The bulletin explains what 
synchronous motor control is and 
how it works, in starting accelerat- 
ing, synchronizing, normal running, 
ut and undervoltage protec- 
The operation of both mag- 


pull-o 


tion. 
netic and semi-magnetic types of 


full- and reduced-voltage synchron- 
ous controls is described in detail. 
Also listed and described are the 
several metal cabinet type enclos- 
ures available for protecting these 
controls. Complete information may 
be had by writing the General Elec- 
tric Company, Schenectady, N. Y., 
for Bulletin GEA-1724-D. 





“Victory Production and Mainte- | 


previously issued as 
Allis-Chalmers 


endeavors to help industry find out 


nance News,” 
“Victory News” by 
how to keep its production ma- 
chines running during the war. In- 
viting an exchange of maintenance 
ideas from equipmént operators. 
the publication carries in addition 
tips from Allis-Chalmers engineers 
on the proper maintenance of the 
hundreds of products manufactured 
by this company, supplemented by 
production stories in news and pic- 
tures, showing new ways to in- 
A handy 


index lists maintenance articles ap- 


crease war production. 


pearing currently in the leading 


trade papers and an_ interesting 
feature is the “Pet Maintenance 
Peeve” column. Any one interested 


in stepping up maintenance to meet 
wartime needs in their plants can 
this publication regularly 
by writing the Allis-Chalmers Mfg. 
Co., Milwaukee, Wisconsin. 


obtain 


Photoelectric Relays for automa- 
tie control are easy to apply and 
fasy to maintain according to a 
folder 


just released by 


the Elec- | 


| 
| 


tronic Control Section of the Gen- 
eral Electric Co. A table of appli- 
cation data and pictures of various 
types of general-purpose relays are 
shown with accessories such as 
transformers, light sources, lenses, 
masks, and filter caps. Production 
may be speeded electronically by 
use of this equipment for such work 


as counting, controlling, limiting, 
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and sorting. For further informa- 
tion write the General Electric Co., 
Schenectady, N. Y. 

Vitrified Clay Septic Tanks which 
embody “modern design” are de- 
scribed in a folder of the Robinson 
Clay Product Co. These 


made of salt-glazed, vitrified clay, 


tanks, 


“the material everlasting” come in 


various sizes and capacities. Sizes, 

















oveR 43,0 0@Q mites 


OF THEM AND | 
WERE PROUD OF EM! 


Since 1928 HILL-HUBBELL FACTORY PRO- 
CESSED STEEL PIPE PROTECTION has con- 
sistently made trail breaking footprints. We 
are charting a course to even bigger and 
better accomplishments when this neces- 
sary war is won. 


Right now, 
directly geared to the war's demand for Protected 


Steel Pipe. 





of course our production facilities are 


Hill-Hubbell men and equipment are at work in these 


leading mills: 


Jones & Laughlin Steel Corporation 
National Tube Company 
Spang Chalfant, Inc. 


GENERAL PAINT CORPORATION 


HILL 


HUBB i 
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ratings, and specifications for both 


standard and parallel systems are <o® Phipps & Bad 
i ay 4N DB) { ie | presented in tabular form showing LABORATORY MIXER 








d the capacity, population tributary 
RS | handled, and dimensions. The folder 


tells why septic tanks should be in- 


stalled, why salt-glazed vitrified eer | 
' " i , 


clay has been proven through cen- 


2 ah 


turies of use, and why the new 1: te teneiet dius of ent 
of equ 
Modern Water Works Laberstone tae In the 
used by leaders in water works research. M 
‘ superintendents and chemists have been able te 
for the entire system to operate as reduce their chemical costs by the control of 
; ‘ chemical dosages with this mixer. Write for 
one unit because of the unique loca- literature. 
PHIPPS & BIRD, INC. Richmond, Ve, 


“modern design” makes it possible 








tion of opening between sections. 








Besides instructions for installing 
this type of septic tank, a number 
of superior features are listed, in- 
cluding simplicity and inexpensive- 
ness, banishment of cesspool, per- 
manence, provision of “long flow,” 
ease of expansion or enlargement 


of the installation. A copy of this 


THE LEADITE COMPANY 


+ 


ZEOLITE CHEMICAL Co. 


Girard Trust Co. Bidg. Philadelphia, Pa. descriptive folder may be obtained 
from The Robinson Clay Product 
Co., 101 Park Avenue, New York, 


Pioneer Producer of 
N. Y. GREENSAND ZEOLITE MINERAL 











EQUIPMENT NEWS 


The “Clari-filter”’ of the contact plates. It passes down- 
Lakeside Engineering Corpora- Ward between the plates against a 
tion of Chicago has recently an- ising current of air. Since the arms 
nounced the “Clari-filter’—a new of the clarifier mechanism extend 
type of contact filter for sewage under the contact cells there is no 
treatment. need for hopper bottoms beneath the 
As the accompanying line-draw- contact beds. The bottom of the 
ing indicates, the “Clari-filter” con- skirt between the contact filter and 
sists of a contact filter at the periph- settling compartment is demounta- 
ery and a clarifier mechanism ble, thus permitting easy access to 
built within the walls of a circular the air diffusers without disturbing 
clarifier. the contact plates, the nature of 
The incoming settled sewage is which is not disclosed in the an- 
equally distributed at the top of all nouncement. 





0118 -t-ee-itemae)-1 3 MOTOR AND REDUCER EFFLUENT ADJUSTABLE 
LAUNDER: SKIRT SUPPORT 





NATIONAL i, aS a 
SLUICE GATES iat — een SO 
Distinguished by precision workmanship —_ 7 bic ae Rie... 
If you haven't seen a National Sluice ‘| SCRAPER ARM _ ~ 


Gate you can’t appreciate its unusual com- 
bination of giant strength and velvet-smooth - 
operation. Finest materials, ample sizing, rans a 
painstaking workmanship and assembly as- 
sure you of a gate which really shoulders PLOW SLOPE 24” PER FOOT SCRAPER ARM 
the load. Send for descriptive literature. c RODS 


NATIONAL MACHINE WORKS 
1559 N. Sheffield Ave., Chicago, Ill. 


So SS 
Ss 
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scheme serves si- 
multaneously as a floc builder and 

eans of grease separation, the 
crease being floated off into a skim- 
ming trough within the annular con- 
tact ring. 

For further details on the new 
“Clari-filter” and its adaptation ne 
a combination unit with the “*Aero- 
filter” for economical high degree 
sewage treatment request Bulletin 
110 from Lakeside Engineering 


Corp., Chicago, Ill. 


The aeration 





Elliott 


Self-Cleaning Strainers 


The Elliott Type K Self-Cleaning 
Strainer may not be new to some 
of our readers; to many, however, it 
will be. It is designed for the re- 
moval of fine dirt and sand as well 











as finely divided suspended particles 
of any other nature from waters. It 
is said to require no more attention 
than is given a centrifugal pump. 

This strainer is continuously and 
automatically cleaned by back-flush- 
ing of the ingenious straining ele- 
ment (basket), consisting of a cylin- 
drical frame holding a_ series of 
straining cartridges. 

A rotating element, operated by 
the motor at slow geared speed, 
blanks off the cartridges in succes- 
sion while one after another is back 
flushed by a portion of the strained 
water. 


The body and cover are of cast- 
iron; the slotted strainer cage is of 
brass. The strainer cartridges are 
fabricated from alternate layers of 
flat and corrugated copper strips se- 
curely fastened together—these be- 
ing inserted in the basket slots from 
above. 


Amongst advantages cited for the 
Elliott Strainer are small space re- 


speed control 


gauge. For Bulletin A-8 decribing 
the Type K Strainer as to construc- 





tion and operating details, write 
Elliott Co. (Accessories Dept.), 
Jeannette, Pa. 

Reeves 


Combines Variable Speed 
Mechanism and Gear 
Reducer 
in Single Compact Unit 


A new unit in the line of variable 
equipment built by 
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Reeves Pulley Co., Columbus, Ind., is 
the Reeves Reducer-Type Transmis- 
sion. 

This drive, which consists of the 
standard Reeves Variable Speed 
Transmission with built in Speed Re- 
ducer, has been developed to meet 
the many requirements for accurate 
speed control and speed reduction 
combined in one compact completely 
enclosed unit. An outstanding ad- 
vantage of this Reeves drive is that 
far less mounting space is needed to 
obtain the lower range of speeds 
which formerly required the use of 








quirements, low power consumption, 
easily removable training cartridges, 
without removing the cage. 

; The Elliott Strainer is available 
in sizes from 4 in. to 24 in. for 
pressures from 25 Ibs. to 125 Ibs. 


When You Need Any 


WATER METERS — disc, Write for 

current, disc-compound, cur- Booklet 

rent-compound. 42MF 

VALVES—HYDRANTS—for Write for 

heavy and _. high-pressure Booklet 

service. 42VH 

TAPPING AND INSERT- Write for 

ING VALVES, machines and Booklet Branches 

accessories. 42M 7 So. Dearborn St., Chicago, tl. 
409 Texas St., El Paso, Texas 

CORPORATION AND 315 N. Crescent St., Flandreau, S. D. 

CURB COCKS, PIPE CUT- Write for penny Bey Bem by 

TERS, REPAIR SLEEVES, Booklet 5422 First Ave. S., Seattle, Wash. 

REMOVABLE PLUGS, IN- 42 Misc. 1317 Oakley St., Orlando, Fla. 


DICATOR POSTS, ETC. 


Of The Following: 


Symbol of 
TTT ETAT] 
Nililag 















THE A. P. SMITH MFG. CO., EAST ORANGE, N. J. 
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STEWART SEWER CLEANING EQUIPMENT 
MACHINES LEASED OR SOLD 


JUMBO NO. 10 HEAVY DUTY WOOD RODS 


Made of Selected Hickory with strong 
Malleable Iron Couplings, in 2%, 3, 
314 and 4 ft. lengths. Triple Lock, im- 
possible to buckle or uncouple in the 
sewer. The tongue and groove feature 
eliminates wear on hook, increasing 
the length of service. 


FREE TRIAL — THE RODS 
MUST PAY FOR THEMSELVES 


Write today for Complete Catalog 


, MANUFACTURING SEWER CLEANING EQUIPMENT SINCE 1901 


xx W. H. STEWART * x 


P.0.B. 767 + Syracuse, N. Y. 


™% WOODEN & STEEL SEWER RODS + STEEL TAPES 
% JIGVI © SLIWING ININVITD YIMIS * SYILINI LOOY 














INQUIRIES - 
INVITED FORO 


EAS JOKES 


no yoke for water meters. In pio- 

neering this development it was 
Edwin H. Ford's firm conviction that 
every meter deserved more consid- 

Oo eration than to be installed in a 
service like any fitting or piece of 
pipe. 


WATER 
TREATMENT 





Whether your problem Now, with the — more strongly 
of water rectification is shen over foward, grester eseerecy 

large or small, we have a end trouble-free accessibility of a 
form of equipment to serve your water meter set in a Ford Yoke 
needs. We manufacture and install oe Se een ae eon ee 
equipment for Gravity Filtration and . ‘ 
Softening Plants; Pressure Filters It will pay any water works to in- 
and Zeolite Softeners; Swimming — — —— a the 
Pool Recirculating Appliances; and age ‘. ee oe ee 
Water Treatment Units ‘ 


FORD vox <0. 








WABASH, IND. 
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auxiliary speed reducing equipmens. 

The Reeves Reducer-Type Trans. 
mission is available in two enclose4 
designs — horizontal and Vertical, 








which may be mounted in any cop. 
venient or desired position. Each de- 
sign is available in a wide range of 
speeds and in capacities from 1 to 
714 horsepower inclusive. The Trans. 
mission in various sizes produces ra- 
tios of speed variation from 2:] 
through 12:1 and the _ reduction 
gears provide ratios up to and jp- 
cluding 6.9:1. Speed changes are 
effected by turning a handwheel; or, 
if completely automatic regulation 
is desired, it is available by mechani- 


| cal or hydraulic methods. 








The reduction gears are mounted 
on the variable shaft of the Trans- 
mission, this shaft serving as the in- 
put shaft for the reducer unit. The 
assembly of the reducer unit may be 
made in many different positions. 

The gear reduction unit, which is 
built integral with the transmission, 
has been especially developed for the 
severe torque demands of variable 
speed service. The helical type of 
gear reducer has been adopted be- 
cause of established high efficiency 
and quiet operation. Since the teeth 
of a helical gear are cut at an angle 
to the axis, two or more teeth are in 
contact across the face of the gear at 
all times, this providing smoother 
transmission of gear load from one 
tooth to the next, producing better 
load distribution and improving the 
wearing properties of the gear. 

The Reeves Reducer-Type Trans- 
mission in either horizontal or ver- 
tical design may be equipped for in- 
dividual motor drive by use of 4 
Reeves motor base. Connection be- 
tween motorand constant speed shaft 
of the Reeves drive may be either si- 
lent or roller chain and sprockets, 
multiple V-belts or pinion and gear. 
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New Floor Stand Hoists 
for Screw Stem Gates 
The Rodney Hunt Machine Co. of 





Re eee a 





Orange, Mass., has recently designed 
a completely new line of floor stand 
hoists for screw stem gates such 
as are used on canals, reservoirs, and 
other water controlling projects. The 


new type are unusually compact, 
strong and easy to operate. They 
include the use of the finished hard- 
ened gears, most efficient seals and 
compact anti-friction bearings. The 
handles are removable. This new 
Rodney Hunt hoist line offers the 
absolute minimum crank effort for 
heavy duty lifting. The floor stands 
have selective two-speed gear ratios. 
They permit the gates to be stopped 
and held at any stage of opening. 

These new stands are made in a 
complete range of sizes for different | 
loads. 

For further details write Rodney 
Hunt Machine Co., Orange, Mass. 








WITH THE MANUFACTURERS 





Manufacturers Elect 
Fred Stuart 


At a recent meeting of the Execu- 
tive Committee of the Water Divi- 
sion of the Association of Water 
and Sewage Works Mfgr’s., held in 





Fred Stuart 


New York City, Fred Stuart, Presi- 
dent of the Stuart-Brumley Corp. 
of Baltimore and the Associated 
Alum Corp. was elected Chairman 
of the Water Division. 

Stuart’s career in the water sup- 
ply field started when he was plant 
operator and chemist at Daytona 
Beach, Fla. When he entered the 
commercial field with Industrial 
Chemical Sales Co. he made a niche 
for himself in the success attained 
in introducing activated - carbon 
(“Nuchar”) with the water treat- 
ment field. He conceived of “Black 
Alum” and “Activated Alum,” ob- 
tained financial backing and built his 
own plant to produce it. Stuart- 


Brumley Corp. is the firm establish- 
ed to handle all sales of the two filter 
alums and other materials and equip- 
ment used in the water and sewage 
fields. 





Charlie Richardson 
40 Years With 
Builders-Providence 


On a cold day in February, 1903, 
a young man knocked at the portals | 
of the venerable Builders Iron Foun- | 
dry in Providence, R. I. Then, as | 
now, Zechariah Chafee was Presi- | 








dent; two renowned engineers, Clem- 
ens Herschel and Frederick N. Con- 
net were respectively, Consulting 
Engineer and Chief Engineer. 

At that time “The Venturi Me- 
ter” consisting of the “Venturi 
Tube” invented by Herschel and the 
“Type D Venturi Register” invented 


| 
| 
Charlie Richardson | 
| 
| 
| 





by Connet was just beginning to ful- 


‘iss ?:* 


ROSS 


AUTOMATIC VALVES 











* a 
mn 
| aoe 
fo ] 
> 
4 
< 

ALTITUDE VALVES > 

for 
Control of elevation and a 
heads into and out of < 
tanks, basins and _ reser- 
voirs. 

1. Single acting. rm 

2. Double acting. 

3. Combination assembly ” 
for three or more auto- 
matic operations. 

eo 








COMBINATION VALVE 


Combination automatic 
control both directions 
through the valve. 

A self-contained unit, with 
three or more automatic 
controls. 








BEMOTE CONTROL 
VALVE 


Electric remote control— 
solenoid or motor can be 
furnished. 

Adapted for use as pri- 
mary or secondary control 
on any of the hydraulically 
controlled or operated 
valves. 


ALTITUDE VALVES e@ SURGE e@ RELIEF @e BACK PRESSURE VALVES 


SJATWA BNILVINSIXY GQNV IBNIIATIAY 

















ROSS VALVE MFG. CO. 


e) 


P.O. BOX 595, TROY, N.Y 
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RODNEY 
HUNT 


FLOOR STANDS 


Photo shows an improved Rodney Hunt 
Floor Stand. it is equipped with efficient 
anti-friction bearings and is more com- 
pact and lighter than other models. This 
floor stand is available in a wide range 
of sizes and gear ratios for various 
loads. Rodney Hunt also makes timber 
and metal gates, gate hoists, flap and 
mud valves, and other types of depend- 
able canal equipment, a field in which 
Rodney Hunt has pioneered for over ~ 
100 years. 


Write for Special Catalog Today. 


<i> 


RODNEY HUNT MACHINE CO. 


118 Lake Street, Orange, Mass., U. S. A. 

















Plan and design 
hydraulic works 


quicker- 
better 








Here at last is the hy- 
draulic engineering 
profession's own hand- 
book, comparable to 
the standard handbooks 
available in other flelds 
of engineering. A new, 
complete manual of 
time - saving, 
date information, 
tables, diagrams, 
formulas, pointers 


HANDBOOK OF 
APPLIED HYDRAULICS 


23 Big Sec- 
tions Cover: 
Hydraulic form- 
ulas 

Hydrology 

River Regulation 
Gravity Dams 
Arch Dams 
Buttress Dams 
Spillway Crest 





Compiled by a Staff of Specialists 
CALVIN VICTOR DAVIS 
Editor-in-Chief, Project Engineer, 
Fontana Dam, N. C., T.V.A 
1,100 pages, 6x9, 645 illustra- 
tions, $7.50. 

This important new Handbook 
treats in a single volume all ma 
of hydraulic engineer 
hydrology, water sup 
ply. sewerage, water power, hy Gates 
draulic structures, and all other Canals, 
related e sential to etc. 
successful solution of on-the-job Hydroelectric 

problems. Eighteen specialists con Plants 
tribute their experience and re- Hydraulic 
search and give full information Machinery 
on methods and practices for plan- Water Distri- 
ning and designing efficient hy- bution 
draulic works Sewerage, etc. 


jor phases 


ing. Covers 


Fiumes, 


subje« ts 





Gillette Publishing Company 
330 South Wells Street, Chicago, Illinois 











up-to- | 


fill its mission of service to the 
world. 

This young man Chas. G. Richard- 
son was soon engaged as Mr. Con- 
net’s assistant and in due course ac- 
quired assistants of his own. Notable 
among these are such neophytes as 
Dave Purdie and Alan Wood—a 
couple of young men who have now 
been with Builders a mere twenty- 
five years or thirty—well, perhaps 
thirty-five—years. 

During the subsequent years, 
Charlie made frequent pilgrimages 
to be helpful to those wrestling with 
the problems of bringing pure water 
to, and taking waste water from the 
cities, towns and villages of the na- 
tion. He has been active in the Amer- 
ican Society of Civil Engineers, the 
American Water Works Association 
and the Federation of Sewage Works 
Associations. 

The many friends that Charlie 
Richardson has acquired in the 
course of these pilgrimages, will be 
interested in knowing that a festive 
occasion was held in Providence on 
February 16, 1943 at which his as- 
sociates in Builders gave a dinner 
in his honor. On this occasion of his 
| completing 40 years with the com- 
pany, his associates presented him 
with a sterling bowl (for Mrs. R. 
perhaps); but, for himself a very 
fine movie camera with which a 
color film was shot just so that 
Charlie would have the record of the 
evening for his “memory book.” 


| 
| 
| 





Mathieson 


Receives Army-Navy “E” 
| The Mathieson Alkali Works 


(Ine.) has received the Army-Navy 
Production Award for high achieve- 
ment in the production of chlorine, 
synthetic ammonia, caustic soda, 








high test calcium hypochlorite, so- 
dium chlorite, sodium methylate, 
and other chemicals vitally needed 
for the nation’s war effort. The 
award was made specifically to 
Mathieson’s Niagara Falls Plant. 


In the accompanying picture, from 


Lieut. - Commander 
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The dependable self-e¢ 


easy to prepare—easy to 
in service for more than 30 


HYDRAULIC DEVELOPMENT 


CORPORATION 


50 Church St., New York, N. 


breed bacteria — 30% jj 
than j.te — put up in 60 ¢ 
reels. 


joint compound for jointing : 
iron water mains — uniform — 
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Stop Check 


Single Acting 
Altitude Valve 








This valve installed in the upstream line 
automatically maintains a uniform water 
level within 3" to 12"' variation to prevent 
any tank overflow; also, by means of the 


internal ‘“‘stop check"’ 


piston assembly, 
—- loss or return of storage water 


ack through the valve—making the valve 
very desirable for use where metered water 
is purchased, or wherever it is imperative 
that there be no possible return flow. 


This valve may be fitted with "Differential" 
Control for delayed opening, if desired. 


Write for specifications and prices. 


GOLDEN-ANDERSON 
VALVE SPECIALTY CO 
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Down-Draft Type 
_”, MECHANICAL 
SEWAGE AERATORS 


ur SEWAGE or 
AENT APPLICATION, 


WATER TREAT 


VOGT MFG. Co. 


NCORPORATED 


P.O. Box1122 Louisville, 


Oe. 


P-DM Steel Reservoirs and 
Standpipes provide greatest 
economy in water storage--—are 
permanently water-tight, may 
be erected at any time of year, 
and for maintenance require 
but a periodic coat of paint. All 
types and sizes up to 4,000,000 
gallons. Bulletin No. 102. 


PITTSBURGH * DES MO 
STEEL COMPANY 


3412 Neville 
la. 913 Tuttle 


Pittsburgh, Pa. 


Des Moines 


Ky. 








INES 


Island 
Street 
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George W. Eighmy, U.S.N.R., Col. 
Harry A. Kuhn, of the Office of the 
Chief, Chemical Warfare Service, 
Washington, D. C.; G. W. Dolan, 
Mathieson’s Executive Vice-Presi- 
dent; and Frank A. Sweet, Chairman 
of the Employees Committee of the 
Niagara Falls Plant. 


: In his address of presentation 
Colonel Kuhn had the following to 
Say concerning Mathieson’s contri- 
butions to the war effort. 

“This plant started operations on 
Thanksgiving Day, 1897; we in the 
military service have had occasion 
to be thankful for this plant in two 
wars,” said Col. Kuhn. “In 1917, the 
Chemical Warfare Service called on 
this plant to furnish material and to 
furnish men to help operate our 
Edgewood Arsenal. Today, every 
branch of the Army and the Navy 
call on this plant for chlorine, caus- 
tic soda, for high-test hypochlorite, 
ammonia, and other products. These 
products are just as vital to the war 
as are the tanks, the airplanes, the 
explosives, the gasoline and the syn- 
thetic rubber in which they are used. 
The chlorine which made possible 
the pure water furnished our troops 
on Guadalcanal played just as vital 
a part in winning that battle as the 
high explosive shell that blasted the 
Japs from their rat holes.” 

So important is chlorine in pro- 
duction, both for war and peace, that 
it has been called “‘the chemical of 
a thousand uses.” Sodium chlorite 
is used for greatly speeding up the 
dyeing of cotton olive drab fabrics 
for the armed forces and permitting 
faster production. 

Sodium methylate, a relatively new 
Mathieson product, goes almost en- 
tirely into the manufacture of the 
miraculous sulfa drugs, which are 
being used at the fighting fronts to 


| prevent wound infection. Also at the 
| front is calcium hypochlorite, which 
| makes water supplies safe and in 
| other uses for protecting the health 


of our troops in all parts of the 
globe. 

Another vitally-needed war mate- 
rial is metallic magnesium, which 
will soon be produced in a newly con- 
structed Mathieson plant. 


“VAREC” 

Makes Seventh Addition to 
Plant Since Pearl Harbor 
Due to the expansion program, in- 

stituted by Frank V. Long, The Va- 

por Recovery Systems Co. of Comp- 


ton, California, manufacturers of 
VAREC” Tank Equipment and gas 
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Tor WAR EMERGENCIES 


(Up) 


VALVES 
HYDRANTS 
AND WATERWORKS ACCESSORIES 


M & H products, including pipe 
line accessories, are well known 
for high quality of material and 
expert workmanship. They are 
made according to standard spe- 
cifications and have been used 
for many years throughout the 
country. Write for Catalog 
No. 34. 


M & H VALVE 
AND FITTINGS COMPANY 


ANNISTON, ALABAMA 











P.F.T. Clarifiers for Rapid 
Precipitation of Sewage 
Solids 


The P.F.T. Tray Clarifier embodies a 

design which effects the continuous rapid 
separation of the solids and liquid in 
sewage; and the immediate removal of 
the clarified effluent. A series of shallow 
settling areas over which the sewage is 
spread assures speedy precipitation. Its 
high rate of flow provides maximum ca- 
pacity in minimum space; reducing the 
construction and op- 
erating costs of clar- 
ification equipment. 


Write for Bulletin 
No. 210 containing 
complete informa- 
tion, including op- 
erating results. 





Pacific Flush-Tank Company 


FT 4241 Ravenswood Ave., Chicago, Ill. 
eB w@ Ee New York "Charlotte, N. C. 
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STUART-BRUMLEY CORP. 
516 North Charles St 
Baltimore Maryland 











STOP 


JOINT 
LEAKAGE 


With 


CARSON CLAMPS 
AND MECHANICAL JOINTS 


Charcoal iron bolts for Cast 
Iron Pipe and Fittings. 
Write for Prices. 


Carson-Cadillae Co. 


1221 PINSON ST. BIRMINGHAM, ALA. 














‘Mine 
Meter-Master 
RATE RECORDER FOR 


WATER METERS 


Send for Literature 


F. S. BRAINARD & CO. 


Hartford, Conn, 


46 Palm Street, 








handling Safety Devices, now wide- 
ly used in the sewage field, is com- 
pleting its seventh addition to its 
main factory since Pearl Harbor. 

The new addition, which is five 
thousand square feet, will house the 
assembly and production line. The 
company’s policy of manufacturing 
all parts in “VAREC” approved 
equipment “under one roof’ is now 
in operation. This greatly facilitates 
keeping production schedules on 
time. 
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Glamorgan Pipe 
Receives Production Award 


Virginia’s Governor and Congressman 
Honor Company With Their Presence 


Last month just barely in time for 
a paragraph mention in our Feb- 
ruary issue we received word from 
Washington that the Lynchburg, 
Va., “house” of Glamorgan was on 
the list to receive the prized Army- 
Navy “E” for production efficiency 





in the war effort. On March 9th the 
presentation ceremonies were held in 
Lynchburg, Va., at the plant of Gla- 
morgan Pipe and Foundry Co. 

The accompanying picture, just 
received, reveals that the long es- 
tablished foundry of Glamorgan was 
honored by the Governer of Virginia 
—Colgate W. Darden, Jr., (extreme 
left) and member of Congress Clif- 
ton A. Woodrum of Roanoke, Va. 
(extreme right), by their presence 
for the presentation. Representa- 
tive Woodrum acted as master of 
ceremonies, in fact. 

Next to the Governor is Anthony 
F. Lloyd, chosen as the Glamorgan 
employees’ representative to receive 
the “E” pins. Colonel John L. Per- 
son acted for the Secy. of War and 
Lieut. Wm. H. Geppert for the Secy. 
of the Navy. Next to Representative 
Woodrum stands Glamorgan’s presi- 
dent—John D. Capron. 

In his speech of acceptance Mr. 
Capron stated: “And this is an ap- 
propriate time to renew our pledge 
to back up our men on the fighting 
fronts.” 

Glamorgan is one of the oldest 
names in the pipe foundry world, 
and Lynchburg and Virginia are 
proud of its achievements—now, 
and over the years. 





ACIPCO 
Also Awarded Army- 
Navy “E” 
Just as we are going to press we 


have a Washington release announc- 
ing that American Cast Iron Pipe 























BAILEY METERS 
AND CONTROLLERS 


FOR SEWAGE TREATMENT 
AND WATER SUPPLY . . . 


@ Venturi Tubes, w 
Flumes, Nozzles and an 
primary elements; M 

ally and Electrically operat. 
ed Registers and Complete 
Automatic Control Systems, 








BAILEY METER COMPANY 


1072 IVANHOE ROAD e@ CLEVELAND, 9, 
Bailey Meter Co. Ltd., Montreal, Canada 














EDSON 
DIAPHRAGM PUMPS 


Hand Sizes 2”, 2”, 3”, 4” 
Power Sizes 3” and 4” 
Open Discharge or Force Pump 
Edson Special Suction Hose 
Red Seal Diaphragms 
Strainers and Foot Valves 
Hose Spanners—Adapters 


THE Epson CorporaTION 


Main Office and Works: 49 D St. 
South Boston, Mass. 


New York: 142 Ashland PI., Brooklyn 














Co. of Birmingham, Ala., has also 
been chosen to receive the Army- 
Navy “E” for war _ production 
achievements which merit the award 
for “excellence in production.” 


To Monsanto 


Already the holder of 12 other 
war production awards, Monsanto 
Chemical Co. has recently received 
a Triple “E” Award from the Army 
and Navy when three more Mon- 
santo plants distinguished them- 
selves as winners of the Army-Navy 


re 99 


TRIPLE AWARD 


“E” for war-winning production 
achievements. 

Monsanto plants now fly 15 “E” 
burgees—something of a unique dis 
tinction. If anyone knows of a com- 
pany with any greater number 
please contact us. 
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Bristol Appointments 

Made U.-Pres. in Charge 
L > mecineering and Sales; H. E. 

Bean Becomes Sales Manager 
Howard H. Bristol, President of 
The Bristol Co., Waterbuy, Conn., 
manufacturers of automatic control 
and recording instruments an- 
nounces the appointment of L. G. 














L. G. Bean 


H. E. Bean 


Bean as Vice-President in Charge of 
Engineering and Sales from the po- 
sition of Vice-President and Gener- 
al Sales Manager which he has held 
since 1939. 

Harry E. Bean has been made 
Sales Manager. 

L. G. Bean was graduated from 
Worcester Tech in 1920 after an in- 
terrupted course in War Service in 
World War I when he attended the 
U. S. Coast Guard Academy and 
served for two years as Engineering 
Officer in the Coast Guard. In 1920 
he joined the Bristol Co. as a sales 
engineer and has progressed steadily 
ever since, through the position of 
Ass’t. Chief Engineer of the Com- 
pany. 

H. E. Bean, a graduate of Western 
Kentucky State College in 1915, 
joined The Bristol Co. in 1920 and 
has served as District Manager of 
various Bristol offices and later Field 
Sales Manager, supervising activi- 
ties of the company’s branch fac- 
tories in Chicago, Akron and San 
Francisco and all District Offices of 
Bristol from coast to coast. 


Magnus Chemical | Enters 
Feedwater Treatment 
Field 


New Division Headed by J. D. Holmes. 


The Magnus Chemical Co., Inc., 
Garwood, N. Y., announces the ap- 
pointment of J. D. Holmes as Man- 
ager of its newly organized Feed- 
water Treating Division. 

Mr. Holmes has had a wide range 
of experience in the treating of feed- 
water, having covered all types of 
stationary plants, railroads and 
steamship lines throughout the Unit- 
ed States, Canada and the West In- 
dies, under widely divergent condi- 
tions. 

One of the unique parts of the 


Magnus Feedwater Treating plan is 
the loaning to clients all chemical 
water testing equipment needed for 
the maintenance of perfect control, 
and the furnishing of all testing 
reagents and indicators free. 

Analytical methods and control 
features are being brought into such 
simple form that any engineer or 
fireman may maintain essentially as 
effective control over all adverse con- 
ditions found in his plant as would 
a trained but less experienced tech- 
nician. 

A feature is the Graph Chart Con- 
trol. This is simply a system of re- 
cording results of water analysis on 
a special chart upon which max- 
imum and minimum tolerances of 
each element to be controlled is es- 
tablished. 

Additional information concern- 
ing the Magnus method of treating 
boiler feedwater can be obtained by 
writing to the Feedwater Treating 
Division, Magnus Chemical Co., Inc.. 
Garwood, N. J. 


Charlie Moore and “Friends” 


In our January issue an item an- 
nounced that the Joshua Hendy Iron 
Works of Sunnydale, California, had 
purchased the Pomona Pump Co. of 
Pomona, California, and its subsid- 
iary Westco Pump Div. of St. Louis. 
Also that earlier the Crocker-Wheel- 











er Electric Mfg. Co. of Ampere, 
N. J., producers of electric motors, 
generators and flexible couplings, 
had been purchased by Hendy. 

Too late for use in January, the 
accompanying picture was received. 
On the left is Crocker-Wheeler’s 
General Manager—A. J. M. Baker; 
on right Pomona’s General Manager 
—Geo. A. McKenna; and in center 
Chas. E. Moore, President of the 
Joshua Hendy Iron Works, who en- 
gineered the acquisition and combi- 
nation of these three important com- 
panies, 


J. W. Gardner Dies 
Old-School Industrialist Long 
President of Gardner- 


Denver Co. 
The death of Mr. J. W. Gardner 
of Quincy, IIl., has again brought 





79 


into focus the progressive career of 
one of the country’s old-school in- 
dustrialists. He was almost 80 years 
old and had been associated with the 
Gardner-Denver Co. from the age 
of 18 until retiring a few years ago. 

Under Mr. Gardner’s able direc- 
tion, the Gardner-Denver Co. (orig- 
inally the Gardner Governor Co.) 
grew from a smail concern employ- 
ing forty men to the present com- 
pany with its payroll of more than 
two thousand employees. His un- 
usual ability to select, train and in- 
spire his associates was one of his 
greatest contributions to the growth 
and progress of the business. Dur- 
ing his period of active management, 
Mr. Gardner served as President, 
Chairman of the Board and finally 
as Chairman of the Executive Com- 
mittee. 

Mr. Gardner’s industrial activities 
resulted in national recognition. He 
was past president of several na- 
tional associations and societies, in- 
cluding The National Metal Trades 
Association, The National Foundry 
Men’s Association, The National 
Compressed Air Society and The Na- 
tional Hydraulic Society. He also 
served as Director of The Illinois 
Manufacturers’ Association. 

















GASKET AND FORM 
The Perfected Method for Making 
SEWER PIPE JOINTS OF CEMENT 


® No jute used—gasket centers spigot. 

® Definite space in each joint for ce- 
ment. 

® Form confines cement-grout to lower 
portion of joint. 

® Particularly advantageous in water- . 
bearing trenches. 

® Infiltration minimized. 

L. A. WESTON Adams, Mass. 





ANTHRAFILT 


A Filter Medium For 
All Purposes 


AntHracite Equipment Corp. 


19 Rector St. New York 


Research Engins 
PA. 
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Albright & Friel, Inc. 
Consulting Engineers 
Water, Sewerage, Industrial Waste, 


Garbage, Power Plant and Valuation 
Problems. 


1520 Locust St. 
Philadelphia, Penn. 





DE LEUW. CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Cepeeetine Shae Senenee 
ocal Transportation 





Investigations — Reports — Appraisals 
Plans and Supervision of Construction 


20 North Wacker Drive Chicago 





Morris Knowles, Inc, 
Engineers 


Water Supply and Purification, Sew 
and Sewage Disposal, Valuations, Laborg. 
tory, City Planning. 


1312 Park Building, Pittsburgh, Po, 





Le 








Alvord, Burdick & Howson 


Engineers 
John W. Alvord 
Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 


Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


Civic Opera Building Chicago 





Edward A. Fulton 
Consulting Engineer 


Investigations, Reports, Valuations, Design 

and Construction—Water Supply and Purifi- 

cation Plants, Sewerage and Sewage Treat- 

ment Works; Municipal Paving and Power 
Developments. 


3 So. Meramac Ave. 
St. Louis, Mo. 














Lancaster 
Research Laboratories 


Physical and chemical tests of Sew 
Sludges and Industrial Wastes. = 
Examinations, tests and reports on treqi. 
ment processes and equipment. Experts ip 
litigation. 
Treatment processes for Industrial Wasies. 
85 Zabriskie Street 
Hackensack, New Jersey 
Hackensack 3-2325 




















Black & Veatch 


Consulting Engineers 
4706 Broadway. Kansas City, Mo. 
Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, Power 
Plants, Valuations, Special Investigations, 


=" and Laboratory Service 

E. B. Black N. T. Veatch, Jr. 
A. P. Learned H. F. Lutz 

F. M. Veatch R. E. Lawrence 
E. L. Filby J. F. Brown 











L M. Glace 
Consulting Sanitary Engineer 


WATER SUPPLY AND PURIFICATION 
SEWAGE AND SEWAGE TREATMENT 


Specializing in Water Quality 


Problems 
Telephone 22nd and Market Sts. 
3-2939 Harrisburg, Pa. 











Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Garbage and 
Industrial Wastes Problems 


Laboratories Valuations 
Statler Building 150 Broadway 
Boston New York 
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Buck, Seifert and Jost 
Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 


Water Supply, Sewage Disposal, Hydraulic 

Developments, Reports, Investigations, Valu- 

ations, Rates, Design Construction Opera- 

tion, Management, Chemical and Biological 
Laboratories. 


112 East 19th St. New York 








Greeley and Hansen 
Engineers 
Samuel A. Greeley 

Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 
Water Supply, Water Purification, 
Sewerage, Sewage Treatment, Flood 
Control, Drainage, Refuse Disposal 


Paul Hansen 





Reeves Newsom E. H. Aldrich 


Newsom & Aldrich 
Engineer-Consultants 
Water Supply, Purification 

and Distribution 
Sewerage and Sewage Disposal 
Valuation and Reports 

















Burns & McDonnell 


Engineering Co. 
McDONNELL-SMITH-BALDWIN- 
TIMANUS-McDONNELL 
Consulting Engineers Since 1897 
Waterworks, Light and Power, Sewerage, 
Reports, Designs, Appraisals, 

Rate Investigations 
Kansas City, Mo., 107 West Linwood Blvd. 

Cincinnati, Ohio, 307 East Fourth St. 


500 Fifth Ave. Hi . Pa 
6 N. Michigan Ave., Chicago New York Willman. Va. 
Havens and Emerson Nussbaumer & Clarke, Inc. 
(formerly Gascoigne & Associates) Irving Clark 
W. L. Havens C. A. Emerson Newell L. Nussbaumer s 
A. A. Burger F. C. Tolles F. W. Jones 


Consulting Engineers 
Water, Sewage, Garbage, Industrial 





Wastes, Valuations — Laboratories 
Leader Building Woolworth Bldg. 
Cleveland 


New York | 


Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Town Planning 


327 Franklin St. Buffalo, N. Y. 














The Chester Engineers 
Campbell, Davis & Bankson 
Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Develop- 
ment and Applications 
Investigations, Appraisals, Rates, Testi- 
mony, Design, Supervision, Operation, 
Accounting 


210 Parkway at Sandusky Street 
Pittsburgh, Pa. 














Hayden, Harding & 
Buchanan 


Consulting Engineers 


John L. Hayden Gordon E. MacNeill 
John H. Harding Oscar J. Campia 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


662 Park Square Building, Boston, Mass. 














Malcolm Pirnie 
Engineers 
Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates 


Supervision and Operation 
Valuation and Rates 


25 W. 43rd St. New York, N. Y. 
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the Pitometer Company 
Engineers 


Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies 


Penstock Gaugings 
New York, 40 Church St. 




















ROBERT AND COMPANY 


Incorporated 
Architects and Engineers 
ATLANTA, GEORGIA 


Incinerators 
Power Plants 


Water Supply 
Sewage Disposal 











Stanley Engineering 
Company 
Water Works — Sewerage 
Electric Power 


Reports — Design 
Supervision — Valuation 


Central State Bank Bldg., Muscatine, Ia. 








ROBERT T. REGESTER 
Consulting Engineer 
Sewerage—Sewage Treatment 
Water Works—lIndustrial Wastes 
Flood Control—Fire Protection 
Advisory Service, Reports and Designs 


Baltimore Life Building 
Baltimore, Md. 


Russell & Axon 
Geo. S. Russell—John C. Pritchard 
Joe Williamson, Jr.—F. E. Wenger 


Consulting Engineers, Inc. 


Sewerage, Sewage Disposal, Water 
Works, Filtration, Softening 
Power Plants 


4903 Delmar Bivd. St. Louis, Mo. 
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| Thomas M. Riddick 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Operating Supervision 
of Plants, Sanitary Surveys, Stream Pollu- 
tion Investigation, Swimming Pool Control. 
Chemical and Bacteriological Analyses, 
Testing of Materials. 


369 East 149th Street, New York City 














J. E. Sirrine & Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 

















how to handle them. 


disposal. 


any book. 





Sewage-Treatment Works 


Administration and Operation 


By C. E. KEEFER 
Bureau of Sewers, Baltimore, Maryland 


673 pages, 6 x 9, 177 tables, 167 diagrams, 
charts, graphs, and illustrations, $6.00 


This practical manual comprehensively presents 
the problems of administration, operation, mainte- 
nance and design of sewage-treatment plants, and 


Drawing upon actual operating results and expe- 
rience obtained at a large number of outstanding 
sewage works, this book covers sewage treatment 
in a thorough and practical manner—from charac- 
teristics and composition of sewage, through the 
various stages of treatment, to 


Its 32 fact-packed chapters present facts about 
quantity and composition of sewage from institu- 
tions, municipalities and industrial plants in con- 
siderable detail to facilitate sewage analysis and 
application of proper treatment process. Modern 
apparatus and new methods developed over recent 
years are discussed in detail for the first time in 


Water Works & Sewerage 


330 South Wells St., CHICAGO 
155 East 44th Street, NEW YORK 


its eventual 








Weston & Sampson 


Robert Spurr Weston George A. Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Service, 
Supervision, Valuations. 


14 Beacon St. Boston, Mass. 








Whitman & Howard 


Harry W. Clark, Associate 
Engineers (Est. 1869—Inc. 1924) 
Channing Howard Paul F. Howard 
Walter A. Janvrin C. Roger Pearson 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and Indus- 
trial Development Problems, Investigations, 
Reports, Designs, Supervision, Valuations. 


89 Broad St., Boston, Mass. 








Whitman, Requardt 
& Smith 
Engineers 
Ezra B. Whitman Norman D. Kenney 
Gustav J. Requardt A. Russell Vellmer 
Benjamin L. Smith Theodore W. Hacker 
Water Works—Sewerage—Utilities 
1304 St. Paul Street, Baltimore, Md. 
Albany, N. Y. 











CLASSIFIED ADS 


FOR SALE 


PLATT CENTRIFUGAL PUMP, di- 

rect connected to a 200 H.P. General 
Electric Induction Motor, type IQ, Class 
6-200-1200, form M, Cycles 60, H.P. 200, 
Amps. 203, Volts 440, speed no load 
1200, full load 1175. Pump size 10, 2100 
G.P.M., 230 Ft. Head, Extras. Complete 
set of Motor Bearings, 3-Condenser 
Coils, 1 Motor Control Switch, 19 Motor 
Brushes. The above is mounted on 
heavy steel base in perfect condition 
and ready for immediate delivery; lo- 
cated in Marquette, Mich. Box 100, 
Water Works and Sewerage, 330 S. 
Wells St., Chicago, IIl. 





POSITION WANTED 


AS SUPERINTENDENT of filtration or chemist 


and bacteriologist of small or medium sized 
purification plant. Technical courses by corre- 
spondence in electrical engineering, water puri- 


fication, water supply, water softening, hydraulics 

In addition, seven years at eve- 

ning engineering school. No degree. Seventeen 
7 


and chemistry. 





years’ experience. ‘‘C. Z. J..’" care Water Works 
and Sewerage, 155 E. 44th St., New York, N. Y. 
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HE BIOFILTRATION SYSTEM 
; een use of a combination of 
Clarifiers and Trickling Filter wherein 
filter discharge is recycled back to the 
incoming feed and final effluent is 
recycled back to the filter feed. Result 
—greatly improved filter perform- 


ance and far higher filter loadings! 


With Biofiltration, a uniform final 
effluent is possible despite wide 
fluctuations in the volume and com- 


position of the feed. The recirculation 





ALL INQUIRIES 


TO OUR 


principle coupled with the use of 
shallow filter beds allows loadings up 
to 10 times those possible with stand- 


ard trickling filters. 


The Single Stage System gives re- 
sults equal to those of standard 
trickling filter practice. The Two 
Stage System gives results compa- 
rable with activated sludge treatment 
and delivers uniformly satisfactory 


effluents on unusually strong sewage 


as well. 











NEAREST 


Orrice 


| BIOFILTRATION 


Since its introduction in 1939, nearly 
200 Biofiltration plants employing 
Dorr equipment have been supplied 
for municipal and military installa. 
tions. Biofiltration is winning its spurs 


today—for greater use tomorrow. 


Why not write for a copy of “The 
Biofiltration System”—24. pages of de- 


tailed information? 


i ~ 
<DORRCOg 
THE DORR COMPANY, INC., ENGINEERS 


NEW YORK, N.Y. . . . 570 LEXINGTON AVE. 
ATLANTA, GA. CANDLER BUILDING 
TORONTO, ONT. . 80 RICHMOND ST.W. 
CHICAGO, ILL. . 221 NO.LA SALLE ST. 
DENVER, COLO. . » COOPER BUILDING 
LOS ANGELES, CAL. 81) WEST 7TH ST. 


RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 
SUGAR PROCESSING 


PETREE & DORR ENGINEERS, INC. 
570 LEXINGTON AVE., NEW YORK 
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The FSime-PRriied Atethod of Sewage Treatment fer Today and Fomor: 








Have you looked HERE for 


EXTRA PLANT CAPACITY? 


Although chlorination is not a substitute 
for adequate filter capacity, it can often go 
a long way to carry you safely through a 
period of increased demand that puts an 
abnormal burden on your plant. 

Your present chlorination equipment, 
used to full advantage, may serve to meet 
the problems arising from the fact that 
plant expansion is “out” for the duration. 
More and more, cities and ‘towns in busy 
war areas are adapting their chlorination 
procedure to this capacity-stretching goal. 
Stand-by units are being pressed into full- 
time service; prechlorination is being ap- 
plied so as to relieve the load on filters; 
“break-point” chlorination is maintaining 


safety in spite of inadequate facilities. 
Noone set of recommendations can meet 

the problems of over-burdened plants. 

However, your Wallace & Tiernan Repre- 

sentative is ready to bring his wide range 

of experience to bear on your particular 

conditions. He’ll see that your Chlorina- 

tors are properly adjusted, and advise on 

points and rates of application to get the 

greatest safety-value from every pound of 

chlorine. Whether you're “up 

against it” for plant capacity 

or merely being forearmed, 

the W&T Representative can 

furnish practical suggestions 

for wartime water safety. sa-1s 


“The Only Safe Water is a Sterilized Water” 
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